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Lenb v 3aa4u U3yICHUS TUCITUTLIAHBI
OOGopynoBaHue U MaTepUalIbI
HaunMenoBanwue npakTudeckux padboT
CopepxaHue MpakTU4ecKux padboT

[Tpaktueckass pabora Nel CrTpykTypsl H  napamMeTpbl  CHCTeM
JHeprocHad:keHus. OOmasi XapaKTEePHUCTHKA CHCTEM 3JJIEKTPOCHAOKEeHUsI
rOpoJA0B M NPOMBILULICHHBIX NpeINpUATHH, UX OOIIHOCTH W Pa3JIMYusd,
COIMAJTBHO-DKOHOMUYCCKH I U DKOJOrMYecCKHH ACHEKThI. Pacuer
AIIEKTPUYECKUX HArpy30K B 3JIEKTPOYCTaHOBKAX HampshkeHueM 1o 1 kB metogom
YIOPSAOYEHHBIX JUarpamMm.

[TpakTueckass pabora Ne2  PacuerHble 3JIeKTpUYeCKHe Harpy3Ku
norpeduTesied, 3JIEMEHTOB M  KOMMYTAIMOHHBIX  y3J0B. Pacuer
AIIEKTPUYECKUX HArpy30K B 3JIEKTPOYCTAHOBKAX HampsbkeHueMm Bbime 1 kB
METOJIOM YIOPSAJOYEHHBIX IUAIPAMM.

[TpakTrueckast padbora Ne3 Harpy3ouHasi cnocoOHOCTH U BBIOOpP MapamMeTpoB
OCHOBHOTI'0 3JICKTPO00OOPY10BaHHS.

3amuTa 3JeKTPUUECKUX CETel U 3JIEKTPONPUEMHHUKOB HanpskeHueM 10 1 kB.
[Tpaktuyeckas padora Ned4 TunbI cxeM pacnpeeuTeabHBIX dJIeKTpoceTel 10
u Bbime 1000 B, pexumbl padoThl. 3amura 3IEKTPUYECKUX CeTell u
AIIEKTPONPUEMHUKOB HanpshkeHueM Boinle 1 kB.

[Tpaktueckast pabora Ne5 IlonsiTme pacderHoii Harpy3ku. Meroauka
(popMupOBaHUA BeIUYHHBI PACYETHON HArpy3kH. Pacyer npenoxpanurenci.
[TpaxkTrueckas pabora No6 BepoSITHOCTHO-CTATHCTHYECKHIA METO/l KAK OCHOBA
NPAKTHYECKUX METOJHUK ONpeAeJeHHs] PACYeTHOH Harpy3KdH 3JJICMEHTOB
CHCTEM JJIEKTPOCHA0KeHHUsI Ha Ppa3JIM4YHbIX ee YpoBHsX. Pacuer
ABTOMATUYECKUX BBIKIIIOUATEIIEH.

[Tpaktueckast pabora Ne7 TexXHMKO-IKOHOMHYECKHE XAPAKTePHUCTHUKH
NapaMeTPoB Pe;KMMOB M UX ONTHMHU3anus. Pacuer nuHMM 2ekTponepeay.
[TpakTueckass pabota Ne8 DJKkoHOMHYECKHEe W TeXHHYeCKHEe KpHTepHHU
BbIOOpPAa NAapaMeTPOB OCHOBHOIO 3JIEKTPOOOOPYIOBAHHUSI IEKTPHYCCKHX
ceTeil cpelHero M HM3IIEero HamnpsikeHuil. Pacuer TpancpopmaTopoB u
aBTOTPaHC(HOPMATOPOB.

[TpakTrdeckast pabora Ne9 Yuer kaTeropuu Haae:KHOCTH JIEKTPOCHAOKEHUsI
JJIEKTPONPHEMHHMKOB M BeJIWYHMH, /[IO0NMYCKAEMbIX CHCTEMATHYECKHMX H
Noc/1eaBaAPUIiHBIX Ieperpy3oKk NpH BbIOOpe KOJMYECTBA M MOIIHOCTH
TpaHcGOpMaTOPOB TOPOACKHX M LeXOBbIX moacraHuMi. Pacuer ueHTtpa
AIIEKTPUYECKUX HArpy30K.

YuebHOo-MeToAn4YeCcKOoe 1 HHPOPMAIIMOHHOE 00€CTIeueHNEe TUCITUTIITUHBI

HCpC‘ICHL OCHOBHOM M JOIOJHHUTEIHHOM JINTCPATYPHI, HCO6XOI{I/IMOI71 JJIsA

OCBOCHHA NUCLHHUIIIINHBI

Crp.
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[lepedyeHr yueOHO-METOIUYECKOTO OOECTICUCHHSI CaMOCTOSTEILHON PaOOTHI
00ydJarouuxcs mo IUCHUILIINHE
[TepeueHs pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOW ceTu MHTEpHET,

H606X0,I[I/IMI>IX JJIs1 OCBOCHUS JUCHUITIINHBI



Bsenenue

[IpakTyeckue  3aHATHS ~ CO3JAIOT  ONTHUMAJIBHBIE  JUJAKTUYECKUE  YCIOBMS A
JESATEIIBHOCTHOIO OCBOCHMSI CTYACHTAMH COLCPXKAHUS U METOMOJIOTMHM M3y4aeMOW IMCLMILIMHBI
«QIIEKTPOCHA0XKEHUE», HCIOJIb30BAaHHE CHELUAIBHOTO JIa0OpaTOpHOro  O0OpYHOBaHUS U
TEXHUYECKUX cpeACTB. [IpakTrueckue 3aHATUS 3aHUMAIOT IPEUMYILIECTBEHHOE MECTO ITPU U3Y4YECHUH
o01enpopeccuoOHaIbHBIX U MPO(ECCUOHAIBHBIX AUCHUIUINH. [IpakTHueckue 3aHATHS IPOBOIATCS €
LIEJIBIO BBIPAOOTKU MPAKTUYECKUX YMEHUH U IPUOOPETEHNUs] HABBIKOB B PELICHUU 33/a4, OTPAOOTKU
YIPA)KHEHUM, BBIITOJTHEHUU YEPTEkKEH, IIPOU3BOJICTBE PACYETOB U T.II.

[lenpl0 TPAaKTUYECKHX 3aHATHHA sBIsSeTCS (HOPMUPOBAHME MPAKTUYECKUX YMEHHH —
npopeCCUOHANbHBIX  (BBIOJIHATH  ONpe/AeiEHHbIe JAEHUCTBHUS, oOlepalnud, HeoOXOoAuMble B
HocyelyroneM B IpopecCuOHaIbHON AeSITEIbHOCTH) MU YUeOHbIX, HEOOXOAMMBIX B ITOCIIEAYIOIIEH
y4eOHOH I TeNFHOCTH 10 001enpoecCHOHATBHBIM U IPOPECCHOHATBHBIM JUCIUTUTHHAM.

bubnmuorpadguyecknii COUCOK  CONEPXKUT CBEICHHS O CIPABOYHOW JIMTEpaType W

JOINIOJIHUTCIIBbHBIX U3JaHUAX, HCO6XOI[I/IMI>IX I er'Iy'6J'ICHHOFO HU3YUCHUS OTACIIBHBIX BOIIPOCOB.



1. Henv u 3a0auu uzyuenus oucyuniuHbl

Ilenb MUCUUIUIMHEL SBIISAETCS

- (hopMupoBaHKE y CTYJCHTOB CUCTEMATUYECKUX 3HAHUH 110 BOIIPOCAM MPOSKTUPOBAHUS U
HKCIUTyaTalMl KOMIUIEKCHBIX CUCTEM 3JIEKTPOCHA0XKEHUS TOPOAOB U IPOMBILUIEHHBIX ITPE]-
HPUSATUN.

3azayamMy TUCLUUIUIMHBI SBJISAECTCS:

- OIIPEACIIATh BEJIMYUHBI PACUETHBIX HATPY30K,

- IPOEKTUPOBATh HA BAPUAHTHOW OCHOBE CXEMBbI 3JIEKTPOCHAOKEHHSI TPOMBIIIICHHBIX
MPEATPUITHI U TOPOOB;

- pacCUNTHIBATh I1apaMETPhl PEXKUMA CETH U OIIPEIECIICHUEM II0Ka3aTeNeld KayecTBa dJICK-
TPOJHEPI'MH B €€ PACUETHBIX y3JaX.

2. Obopyoosanue u mamepuani

ArnmnaparHble cpeACcTBa: IEPEHOCHOI HOYTOYK, IPOEKTOP, 1OCKAa MATHUTHO-MapKepHasl.
YueOHast aynuTOpHsi JUIS MPOBEACHUS Y4YEOHBIX 3aHSATHIA, OCHAIIEHAa OOOPYJOBaHHEM M

TCXHUYCCKUMU CPCACTBAMU 06yquI/151.

2. Haumenoeanue npaxmuueckux paoom
Jist 3a0uHOM (hopMBI O0yUEHHUSI TPETYCMOTPEHBI CIEAYIONIHE TpaKkTuueckue padboTel: [IpakTuueckas
pabota Ne5. IlonsiTue pacueTHoii Harpy3ku. Metoanka GopMUpPOBaHHA BeJHYHHBI PACYETHOM
HArpy3kum — 2 daca, [Ipaktudeckass pabora Ne7. JxoHOMHYeCKHEe M TeXHHYECKHEe KPUTepHH
BbIOOpPa MapaMeTpOB OCHOBHOIO 3JICKTPOOOOPYIOBAHHUSI YIEKTPHYECCKHX CeTell CpelHero u
HU3LIEero Hanpsukenuid — 2 gaca. [Ipaktudeckas padora Neld Kimaccudukanusi cxem mo tumnam,
XapPaKTEPUCTHKA M 00J1aCTh MPUMEHEHHUsI CXeM KaKI0ro THMa. — 2 Jyaca.

N3 Hux
Ne Temsl HaunmenoBanue TeM TUCHMILUIMHBI, UX KPATKOE O0beMm
npakTUYecKas
JUACIATLINHEI coJiepKaHue 4acoB
IMOJITOTOBKA, 9acCOB
3 cemecTp

[Ipaktnyeckas pabGora Nel CrTpykTyphl H
napamMeTpbl cucTreM IHEProcHAOKeHusl.
Oo0mas XapaKTepUCTHKA CHCTEM
3J1eKTPOCHA0KEeHU s ropojaos u
1 NPOMBIILIEHHBIX NPeANPHUATHI, X 00LIHOCTH
U Ppa3jinyuf, COLUUAIBLHO-IKOHOMHYECKHUI M
IKOJIOTHYECKHUI aCIEeKTHI. Pacuer
ANEKTPUYECKUX HArpPy30K B 3JIEKTPOYCTAHOBKAX
HanpspkeHueM 710 1 kB MeTooM ynopsiioueHHBIX
Jarpamm.

[IpakTnueckass  pabora  Ne2  PacuerHble
2 JJIeKTPHYECKHEe HArpy3KH norpeluTesei,
3JIEMEHTOB U KOMMYTAUMOHHBIX y3JI0B. Pacuer
JJIEKTPUYECKUX HArpy30K B JIEKTPOYCTAaHOBKAX




HanpsHKEHUEM BEIIIIE 1 kB METOJIOM
YHOpHI[O‘ICHHBIX ILI/IaI‘paMM.

[Ipaktnueckas pabora Ne3  Harpy3ounas
CMOCOOHOCTH U BHIOOP MapaMeTPOB OCHOBHOI'O
3JIEKTPOOOOPYIOBAHUS.

3amura ANEKTPUUECKUX cerei u
AJIEKTPONPHUEMHUKOB HanpsbkeHueM 1o 1 kB.

[Ipaktuyeckas pabora Ne4 Tumsl cxem
pacmpeieuTeIbHbIX JJIeKTpoceTell 10 H
Boime 1000 B, pexumbl padotbl. 3amura
NMEKTPUYECKUX CETEH M IIIEKTPONPUEMHUKOB
HanpspkeHrueM Boie 1 kB.

[Ipaktrueckas padbora Ne5 IloHsiTue pacueTHO#
HArpy3KH. Mertoauka (popmupoBanus
BeJMYMHBI pacyeTHOM Harpy3ku. Pacuer
IIPEAOXPAHUTEIIEH.

[Ipaktnueckas pabora Ne6 BeposiTHOCTHO-
CTATUCTUYECKH MeTOo/1 KaK OCHOBA
NPaKTHYEeCKUX METOMK onpeaeJieHUus
pacyeTHOl HArpy3KuM JJI€MEHTOB CHCTEM
3JIEKTPOCHA0KeHUs1 HAa  pa3jM4YHBbIX  ee
YPOBHSIX. Pacuer ABTOMATUYECKUX
BBIKJIIOYATEIICH.

[IpakTrueckas pabota Ne7 TexHuko-
IKOHOMHMYECKHE XapaKTePUCTHKH
NapaMeTpoB PeKMMOB MU HUX ONTHMHM3ALUA.
Pacuer nnuHu# 3i1eKTponepeay.

[IpakTuueckass pabota Ne§ JxoHomMHUYecKHe U
TeXHHYEeCKHe KPUTepHH BbIOOpa mapamMeTrpoB
OCHOBHOI'0 3J1eKTP000Opy10BaHUA
JJIEKTPHYECKHUX CeTel CpeAHero M HHU3IIEro
HanpstkeHudl. Pacuer TpancopmartopoB u
aBTOTPaHC(HOPMATOPOB.

[Ipaktnyeckas pabora Ne9 VYuer kareropuu
HA/IE€KHOCTH 3JIeKTPOCHA0KeHU s
3JIEKTPONIPHMEMHUKOB u BeJIUYMH,
AOIYCKAEeMBIX CHCTEeMATHYeCKHX "
NocJIeaBapUMiHbBIX Ieperpy3ok IpH BbIOOpe
KOJIMYeCTBA U MOIIHOCTH TPaHC(POPMATOPOB
TOPOJACKUX M WEXOBBbIX mnoacraHuuii. Pacuer
LIEHTPA MIEKTPUUECKUX HATPYy30K.

Hroro

36




[TpakTnueckoe 3anstue Nel

Tema 3anamusa. CTPYKTYpbl H NapaMeTpbl CHCTeM »3HeprocHadxkenusi. OOwmas
XapaKTePUCTHUKA CHCTEM 3JIEKTPOCHAOKeHHs TOPOAOB M NMPOMBINLIEHHBIX NpeINpUusTHii, UX
O0IIHOCTH M PA3JIN4YMs, COIHAIBbHO-IKOHOMUYECKHI U IKOJOTHYECKUI aCTIeKThI

Pacyer snekTpuueckux Harpy3ok B 3JIEKTPOYCTaHOBKax HampsbkeHueM 1o 1 kB meromom
YHOPSAIOYCHHBIX AHarpaMm

Ilensv 3anamusa. 1lpuoOpecT HaBBIKM BBIMIOJHEHUS pacueTa 3JIEKTPUUYECKHX Harpy3okK B
3JIEKTPOYCTAaHOBKAX HarpsikeHueM 70 1 kB MeTo10M ynopsiloueHHbIX 1Uarpamm.

Axmyanbhocme mempl. IUPOKO MPUMEHSETCS IPU PEIICHUH MHOTHX IMPUKIIATHBIX 3a/1a4.

Teopernyeckue cBeieHMsI.

PacuerHas Harpy3ka Mo J0OIyCTUMOMY HarpeBy IpEACTaBiseT COOOM TaKylO YCIOBHYIO
JUTUTENIbHYIO0 HEM3MEHHYIO Harpy3Ky, KOTOpasi 5KBUBAJIEHTHA 0’KUAAEMON N3MEHSIOIIENCS Harpy3Ke
no HauboJjiee TSHKEIOMY TEIJIOBOMY BO3JICHCTBHIO: MAaKCHMAaJbHOM TeMIlepaType HarpeBa
IIPOBOJIHUKA WJIU TEIUIOBOMY U3HOCY €r0 U30JISLIUH.

B cootBerctBun ¢ PTM 36.18.32.4-92 pacueTHass akTUBHas MOIIHOCTb  IPYIIIbI
JIEKTPOIIPUEMHHUKOB (KOJIMYECTBO JIEKTPOIIPUEMHHUKOB B IpyIIe 0ojee 0JHOro) Ha HaNpsXKeHUU
no 1 kB onpenensercs no BbIpaXeHUIO

n
Pp = sz kMi pHi
1

rne Kp — ko3 unmenT pacyeTHoi Harpy3KH.
I'pynmoBo# KO3(pPHUINEHT HCIIOTB30BAHHS

Z kI/Ii pHi
1
! Z pHi )

3nauenue Kp 3aBucuT 0T 3¢ (EeKTUBHOrO YHciaa 3JIEKTPOINPHUEMHHUKOB (N3), TPYIIIOBOTO
korpduurenTa ncnoab3opanus (Kn), a Taxke oT HOCTOSHHOM BpeMEHHU HarpeBa CeTH, JUIsl KOTOpOn
paccunTHIBAIOTCS 3JEKTPUUECKUE HArpy3ku. B MeToauke pacuera NpUHSATHI CIEAYIONME 3HAUCHUS

. Ty =10 mun .
MoCTOSTHHOM BpeMeHu Harpesa (TO0): — JUIs ceTelt HanpshkeHueM 10 1 kB, muraronux
paCHpe,[[eHI/ITCHBHBIe I_HI/IHOHpOBOI[LI, HYHKTBI, C60pKI/I, HIIUTHI. 3Ha‘leHI/IH Kp I 9TUX CeTeﬁ

npuHUMarTcs mo Taom. 1.1; TO o 2,5q — 11 MarucTpajabHbIX HIMHOMNPOBOAOB U IIEXOBBIX
TpancopmaTopoB. 3HaueHus Kp uist 3TuX cerelt mpuHUMaroTcs mo taoi. 1.2.

D dexTuBHOE YHCIO IMEKTPOMPUEMHHUKOB ND — ATO TAKOE YHCIO OJHOPOIHBIX MO PEKUMY
paboTHI ANEKTPONPUEMHHUKOB OJMHAKOBON MOIIHOCTH, KOTOpO€ OOYCIaBIMBAET T€ K€ 3HAUCHUS
pacdyeTHOW HArpy3Kd, 4YTO U TPYyNNa pa3IUYHBIX [0 MOIIMHOCTH U PEXUMYy pabOThI
AJIEKTPONPUEMHHUKOB. BemndmHa ny onpenemnsieTcs 1Mo BEIPaKEHUIO:

_Xr)
T>pl

Bonpocsl u 3a1anue

K

n

Haiitu yncio 3¢ PpeKTHBHBIX MPUEMHUKOB COTIIACHO BapHAHTY U3 YCIOBHH B IPHIIOKEHUH |

1. [TepeyeHb TEXHUYECKUX YCIIOBHI Ha MPUCOCTUHEHUE AIIEKTPOYCTAHOBOK ITOTPEOUTEIICH.

7



2. Kak nensitcst npueMHHKY 10 XapaKTepy UCIOIb30BaHuUs AJIEKTPOIHEPTUN?

3. Pexxumbl HENTpaIu 31€KTpoycTaHoBOK 10 1 kB u Boime 1 kB.

4. [lpumeHeHre U Ha3aHAYE€HHE IEKTPONPUBOA HA TPOMBIIIIIEHHOM IPEAIPUITHH.

5. OxapakTepu3yiiTe ypOBHU CUCTEMBI 3JIEKTPOCHAOKEHUS IPETPUSITUS.

Tema 3anamusn. Pacyer 31eKTPUYECKUX HATPY30K B JIEKTPOYCTAHOBKAX HANPSIKEHHEM

IIpakTnueckoe 3ansaTHe Ne2

Bbille 1 KB MeTO10M ynopsigioueHHbIX IHATPAMM

Ileny 3anamusa. 1lpuoOpecTy HAaBBIKM BBHIMOJHEHHS pacueTa 3JCKTPUYECKUX HArpy3oK B
3JIEKTPOYCTAHOBKAX HalpspKeHUeM Bblle 1 kB MeTo0oM ynopsioueHHbIX TuarpaMm.
Axmyanvrhocmes mempl. INIPOKO IPUMEHSETCS IPU PELIEHUH MHOTMX IIPUKIIAIHBIX 3a4a4.

Teopernveckue cBeIeHUS.

3navyenus K03 unmeHToB pacueTHoi Harpy3ku Kp 11 mUTAIOMKX ceTeil HanpsHKeHUEM J10

1 kB 1 moCTOSIHHOM BpEMEHHU HarpeBa
Ty =10 vun
3naueHus ko3 PUIMEHTOB

TpaHCcHOPMATOPOB U IS MATHCTPATBHBIX ITMHOIIPOBOJIOB HaIpshKeHneM 10 | kB

pacuetHor Harpy3ku Kp Ha mmaax HH nexosbix

Koaddunuent ncnonp3oBanus Ku
» 01 | 015 | 02 03 0,4 0,5 06 | X7u
bonee

1 8,00 5,33 4,00 2,67 2,00 1,60 1,33 1,14
2 5,01 3,44 2,69 1,9 1,52 1,24 1,11 1,0
3 2,94 2,17 1,8 1,42 1,23 1,14 1,08 1,0
4 2,28 1,73 1,46 1,19 1,06 1,04 1,0 0,97
5 1,31 1,12 1,02 1,0 0,98 0,96 0,94 0,93
6-8 1,2 1,0 0,96 0,95 0,94 0,93 0,92 0,91
9-10 1,1 0,97 0,91 0,9 0,9 0,9 0,9 0,9
10 - 25 0,8 0,8 0,8 0,85 0,85 0,85 0,9 0,9
25-50 0,75 0,75 0,75 0,75 0,75 0,8 0,85 0,85
bonee 50 | 0,65 0,65 0,65 0,7 0,7 0,75 0,8 0,8
. Koadduuuent ncnonpzopanus Ku

0,1 0,15 0,2 0,3 0,4 0,5 0,6 0,7 0,8
2 8,0 5,3 4,0 2,66 2,0 1,6 1,33 1,14 1,0
3 4,52 3,2 2,55 1,9 1,56 1,41 1,28 1,14 1,0
4 3,42 2,47 2,0 1,53 1,3 1,24 1,14 1,08 1,0
5 2,84 2,1 1,78 1,34 1,16 1,15 1,08 1,03 1,0
6 2,64 1,96 1,62 1,28 1,14 1,12 1,06 1,01 1,0
7 2,5 1,96 1,54 1,25 1,12 1,10 1,04 1,0 1,0
8 2,37 1,78 1,48 1,19 1,10 1,08 1,02 1,0 1,0
9 2,26 1,7 1,43 1,16 1,08 1,07 1,01 1,0 1,0
10 2,18 1,65 1,39 1,13 1,06 1,05 1,0 1,0 1,0
11 2,11 1,6 1,35 1,1 1,05 1,04 1,0 1,0 1,0
12 2,04 1,56 1,32 1,08 1,04 1,03 1,0 1,0 1,0




13 1,98 1,52 1,29 1,06 1,03 1,02 1,0 1,0 1,0
14 1,93 1,49 1,27 1,05 1,02 1,01 1,0 1,0 1,0
15 1,9 1,46 1,25 1,03 1,01 1,0 1,0 1,0 1,0
16 1,85 1,43 1,23 1,02 1,0 1,0 1,0 1,0 1,0
17 1,81 14 1,2 1,0 1,0 1,0 1,0 1,0 1,0
18 1,78 1,38 1,19 1,0 1,0 1,0 1,0 1,0 1,0
19 1,75 1,36 1,17 1,0 1,0 1,0 1,0 1,0 1,0
20 1,72 1,34 1,16 1,0 1,0 1,0 1,0 1,0 1,0
21 1,7 1,33 1,15 1,0 1,0 1,0 1,0 1,0 1,0
22 1,66 1,31 1,13 1,0 1,0 1,0 1,0 1,0 1,0
23 1,65 1,29 1,12 1,0 1,0 1,0 1,0 1,0 1,0
24 1,62 1,28 1,11 1,0 1,0 1,0 1,0 1,0 1,0
25 1,6 1,27 11 1,0 1,0 1,0 1,0 1,0 1,0
30 1,51 1,21 1,05 1,0 1,0 1,0 1,0 1,0 1,0
35 1,44 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0
40 1,4 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0
45 1,35 11 1,0 1,0 1,0 1,0 1,0 1,0 1,0
50 1,3 1,07 1,0 1,0 1,0 1,0 1,0 1,0 1,0
60 1,25 1,03 1,0 1,0 1,0 1,0 1,0 1,0 1,0
70 1,2 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
80 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
90 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
100 |11 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
3aganue

[IpousBectu pacuer NoTpedaIEMON MOIIIHOCTH METO/IOM YIOPSAOUEHHBIX IUarpaMM COTJIacHO
BapUaHTY NPUJIOKEHUE 2.
KoHTpoJibHbIE BONIPOCHI
1. Kimaccudukarus npoMbIIUIEHHBIX TPEANPUATHH 0 TOTPeOIsieMOil MOLTHOCTH.

2. Yem onpenensercst HaJIE)KHOCTb IIEKTPOCHAOKEHHUS?

3. B uem crienurka OT/AEIBHBIX KATETOPUH 3IEKTPONPUEMHUKOB?

4. KakoBbI IOMyCTUMBIE TIEPEPHIBEI B AJIEKTPOCHAOKEHNUH JJIsl TOTPEeOUTENel pa3muuHON KaTeropun
10 HAJIEKHOCTH?

5. Oco0eHHOCTH 3IeKTPOCHA0KEHNS TPUEMHHUKOB | KaTteropun.

6. [ly1s1 9ero HeOOXOAMMO PE3EPBUPOBAHKE DICKTPOYCTAHOBOK B CHCTEME JICKTPOCHAOKEHUS ?

7. Ha3nauenre KOMMYTAIIMOHHOM ammapaTyphl B CUCTeMe dJIeKTpocHaO)eHus. [lepeunciute BUABI

KOMMYTAIllMUOHHBIX aIlliapaToB.

IIpakTHyeckoe 3anAaTHE No3

Tema 3anamusn. 3aUTa HICKTPUIECKUX CETEH W DIICKTPOIPUEMHUKOB HaNpspDKEHUEM 110 1
kB
Ileny 3anamusn. HayduTbCs pacCUMTHIBATH YCTABKH 3alIUTHI JJICKTPHUECKUX CETEH H
3JEKTPONPUEMHHUKOB HampsikeHueM a0 1 kB
AKmyanbHocms memopl. MAPOKO TPUMEHSIETCS TIPH PEIICHUN MHOTHUX TTPHUKJIAIHBIX 3a]1a4.
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TeopeTnyeckas 4acTb
B ciyuasx, koraa pacueTHast MOIHOCTh Pp, BbluucieHHas 1o BelpaxkeHuto (1.1), okaxercs
MEHbIlIE HOMHUHAJIBHOM Hanbojee MOIIHOIO 3JEKTPONpPUEMHMKA (PH.MAKC), CIeAyeT NPUHHUMATh

Pp = Pumake

PacueTHast peakTHBHas: MOLIHOCTb ONPEAEISAETCS CIEAYIOIINUM 00pa3oM:
- ISl IMTAIOIIUX ceTel (MUTAIOIIUE paclpeeuTeNIbHbIe ITMHOMPOBOIbI, MYHKTHI, COOPKH,
IIUTHI) B 3aBUCUMOCTH OT 3HAYEHUS N3:

n, <10
npu
n
Q, =1’1Z Kyi Piitd o,
l .

n, >10

pu
Qp = Kii Puitge,
1 .

- I MaruCTpajJbHbIX MIMHOIIPOBOAOB W Ha MIKMHAX MICXOBBIX TpaHC(l)OpMaTOpHBIX
HOI[CTaHI_II/II‘/'I, a TaK¥KeC IIpH OIPCACIICHUU peaKTHBHOﬁ MOIITHOCTHU B LICJIOM IIO LIEXY, KOPITYCY:

Q, =K, Z Kyi Pt @;
1

rie tgei — K03 HUITMEHT PEaKTUBHON MOIITHOCTH 1-T0 3JICKTPOIPUEMHHKA, TIPUHUMAEMbIH 110
Tabs. 1.3 Mo 3HaYEHUIO COSO.

Bonpocsl u 3a1anue

[TpouszBectu pacyer 3anuThl 10 1 KB cormacHo BapuaHTy MpHIIOKEHUE 3.

1 BrigenuTe XapaKTepHbIE TPYIIIHI 3JEKTPOIIPUEMHHUKOB IO MEXaHUYIECKOI Harpy3Ke.

2. Kakwue PEXUMBI paboThI INEKTPUUECKUX JBUTaTENen YUUTBIBAIOTCS B
CHCTeMaxX 3JIeKTpocHaOKeH s ?

3. Ilosicaure paznuuue B ¢$uznueckom CMBICIIE pacueTHOI BEJIMYMHBI
3JIEKTPUYECKON HArpy3KH [0 HarpeBY U HArpy3KH 10 MPOEKTHBIM U JOTOBOPHBIM YCIOBHUSIM.

4. CpaBHHMTE KJIaCCHMYECKOE IIOHATHE IMOJIYY4acOBOI0 MakKCHMyMa Harpy3Kd W pa3HooOpasue
WCIIOJIb30BaHUS TepMHUHA B MIPaKTUKE JKCIUTyaTalnH,
MIPOEKTUPOBAHMS, JOTOBOPHBIX OTHOILICHUH.

5. Paccmorpute TIPUMEHSTIOIIHECS BEJTYHHBI WHTepBaja OCpPETHEHUS

3MEKTPOIIOTPEOICHHS BO BpEMEHHU U TpadUKH dJEKTPUIECKUX HATPY30K.

6. Uzo0Opaszute CYTOYHbIE rpaduku 3JIEKTPUUYECKOU Harpy3ku JTFOOBIX

M3BeCTHBIX Bam moTpeOHOCTEH (MOKHO M KBapTHUPBI) U MOSICHUTE HEN30€KHOCTH IS DIIEKTPUKHA M3MEHEHUS
apaMeTpoB EKTPONOTPEOIECHUS o

JyacaM MUHYyTaM.
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IIPUIIOKEHNE
KoadduiumenTs! Hcronb30BaHNUs U MOIIHOCTH HEKOTOPBIX
MEXaHM3MOB U alllaparoB

Koadduuments
DNEKTPONIPUEMHUKHI MCIIOJIb30BAaHU | MOIIIHOCTH
s, (ku) (coso)
1. Mertamiopexyime CTaHKH MEJIKOCEPUHOTO 0,12-0,14 0,4-05
MIPOU3BOJICTBA, MEITKHE TOKAPHBIE, CTPOTAIBHBIC,
NoJ0eKHBIC, (hpe3epHBIC, CBEPIIHIIbHBIC, KApyCeIbHBIC,
TOYMJIHHBIC U JIP.
2.  To xe npu KPyITHOCEPUITHOM MTPOU3BOJICTBE 0,16 0,5-0,6
3. To xe npu TsHKEIOM peKUME pabOThI: 0,17 0,65
IITAMITOBOYHBIC IPECCHI, aBTOMATBI, PEBOJILBEPHBIC,
o0aupouHble, 3ydodpe3epHbIe, a TAKKe KPYITHbIS
TOKapHbIC, CTPOTaibHbIE, (Ppe3epHbIC, KapyCeIbHbIC,
pacTOYHBIC CTAHKU
4, To e ¢ 0c000 TsoKeTbIM pexkuMoM padoTel: mpuoasl | 0,2 - 0,24 0,65

MOJIOTOB, KOBOYHBIX MAIIIMH, BOJOYMIBHEIX CTAHKOB,
OYMCTUTEIBHBIX 0apabaHOB U Jp.
5. MHoOromnUHIeIbHBIE aBTOMATHI 0,2 0,6

6.  Kpansl MocTOBBIC, TpeiidepHbIe, KpaH-OaNKH, 0,15-0,35 0,5
tenbdepbl, TUdTH

7. Bentunstopsl, canutapHo-ruruenndeckas seatwoinus | 0,65 — 0,8 0,8

8.  Hacocbl, KOMITpECCOpPBI, IBUTaTEIb-TeHEPATOPHI 0,7 0,85

9.  CpapouHble TpaHC(OPMATOPHI TYroBoii nekrpocBapk | 0,2 0,4

10. Tleum compoTHBIICHUS, CYIIMIbHBIC MTKADEHI, 0,75-0,8 1,0

HarpeBarelbHble MPUOOPHI

11. MHayKnHOHHBIC TIEYH HU3KOW YaCTOTHI - 0,35

12. WuaykuuoHHBIC IEYH BHICOKOW YaCTOTHI - 0,65-0,8

13.  DneBaTopbl, TPAHCIIOPTEPHI, KOHBEHEPHI 0,4 -0,55 0,75

14. JlyroBble cTaJeIUIaBHILHBIC TICYH 0,5-0,75 0,8-0,9

15. TanpBaHMYECKHE YCTAaHOBKHU 0,4-05 0,6-0,8

IIpakTHyeckoe 3ansaTne Ned
Tema 3anamus. 3anUra JIEKTPUYSCKUX CETEH M AIICKTPOIIPUEMHUKOB HAITPSDKEHUEM BBIIIE
1 kB

Ilenv 3anamua. HayduTbCsi pacCUMTBHIBATH YCTABKU 3aILMUTBl JJIEKTPUYECKUX CETEU U
3JIEKTPONPUEMHUKOB HaIpskeHreM Boiiie 1 kB
AKmyanbHocms mempl. TUPOKO TPUMEHSIETCS MPU PEIICHUHA MHOTHX MPUKIIAIHBIX 3a/1a4.

Teopernyeckasi 4acThb.

[Ipu onpenenennn PH 111 MHOTOBHATATENBHBIX IPUBOJOB YUUTHIBAKOTCS BCE OJJHOBPEMEHHO
paloTarolye MeKTPOIBUTaTENN JaHHOTO IPUBOJIA.

Jii anexkTpoaBuraresneil ¢ moBTOPHO-KPAaTKOBPEMEHHBIM PEKUMOM padOThl UX HOMUHAJIbHAS
MOIIHOCTh TMPHUBOIUTCSA K JuTHTeNbHOMY peskumy (I1IB=100 %).

[Ipn Bxmouenun ogHodasHoro Il Ha (a3sHoe Hamps KeHHME OH YUWUTBHIBaeTCs Kak
9KBUBAJICHTHBIN Tpex(dazupiii D11 HOMUHATEHON MOIIHOCTHIO

pH :3pHO’ qH :3qH.O’
I7le PH.0, H.O — aKTHBHAS U PEaKTHUBHAs MOLTHOCTH ofHO(a3zHoro OI1.
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IIpu Bxmrouenun onHodazHoro OIl Ha nMHEiHOE HaNpsHKEHHE OH YUUTHIBAETCS Kak
SKBUBAICHTHBIA DI HOMUHANBHONH MOIITHOCTBIO

P =3D,05 Oy =30y,

IIpu Hamuuum rpynnsl ofHodasHelx OIl, koropele pacmpeneneHsl Mo Gasam ¢
HEPaBHOMEPHOCThI0O HE BbIme 15 % mo OTHOmIEHWIO K O0Omed MOIHOCTH (TpexQasHbX u
onHo(asHbix Ol B rpymnmne), oHM MOTYT OBbITh IPEJCTABICHBI B pacyeTe KaK 3KBUBAJIEHTHAs Ipymia
tpexdaszubix DI ¢ Toil ke cyMMapHOI HOMHHAJIBLHON MOIIHOCTBIO.

B cimydae 1peBbllIeHHS YKa3aHHOM HEPABHOMEPHOCTM HOMHMHAJIbHAs MOIIHOCTb
SKBUBAJICHTHOU rpymmbl Tpexdasubix 11 nmpuHUMaeTcss paBHON TPOMHOMY 3HAYEHHUIO MOIIHOCTH
HanOoJIiee 3arpy>KeHHON (ha3bl.

K pacuerHoll akTMBHOM M peakTHBHOM MoIIHOCTH cuioBbIX OIl Hampspkenuem no 1 kB
JOJKHBI OBITH IPH HEOOXOAUMOCTH 100aBJIEHbI paCUETHBIE OCBETUTENbHBIE HAarpy3ku Pp.o u Qp.o.

3HaYeHHE TOKOBOM pacuyeTHOW HArpy3Kd, MO KOTOPOM BBIOMpAETCS CEUYCHHE JIMHHH TI0
JOIYCTUMOMY HarpeBy, ONPENEISAETCS 110 BBIPAXKECHUIO:

| :

P Jau,

S, =P/ +Q?
rac p P P MMOJIHAA pacdeTHass MOIIHOCTD y3JIa HAIPY3KH, KB-A.

Bomnpocs! 1 3ananue
[IpousBectu pacuert 3amuThl 10 1 KB cornacHo BapuaHTy npuiioxkeHue 3
1. Vkaxwure npuUMeHSAEMble HaIpsDKEHUS W OOOCHYHTe WX BBIOOpP € y4eToM ocoOeHHoCTel

MPUCOCTMHEHU, 00YCIIOBICHHBIX BETMYNHON MPEINIPUSITHS U YCIOBUSIMH SHEPTOCUCTEM.
2. UzoOpasure y37bl NIpUCOETUHEHUS IPEAIPUATHS K PY moacTaHy 3HEProcucTEMBI.
3. TlosicHuTe OCHOBHBIE MOHATHS HA/ICKHOCTH, OTHOCSIITHECS K 3JICKTPOCHA0KEHUIO.
4. OueHuTte BeNWYHMHY yliepOa 0T HU3KOTO YPOBHS HAJIEKHOCTH.
5. [osicHUTE (PUIMUECKUI CMBICI TEOPETHUECKOTO IIEHTPA DJIEKTPUUECKUX HATPY30K W OINPEeITUTe

MCCTOIIOJIOXKCHNE UCTOYHHKA MMTUTAHUA NJIA HECKOJIBKUX HAIpy30K.

JMcxonHsie naHHbIE

Ne |P1 |P2 |P3 |P4 |P5 |P6

Bap. | kBt | kBt | kBT | KB |KBT |KBT cospl|cosp2|cosp3|cosep4 | cose5 |coseb | Kc
1 1]19,6/17,3|3,7 |43 (110|193 |0,7 |06 |06 |O6 |08 |08 0,8
2 |18,1|14,0(7,3 |25 |16,0(21,0/08 |O,7 |O,7 |06 |08 |0,7 0,8
3 [13,0]19,3|9,2 |43 |78 |59 |06 |08 |O7 (O8 |08 |0,7 10,85
4 |73 14270 |21 |23,2|]45 |0/ |08 |08 |08 [0, 109 0,85
5 9.2 |73 |11 |0,75|145(28,0/0,8 |06 |O6 |(O6 |08 |0,7 0,85
6 |40 |135/7,2 |30 |98 |193|0,7 |O7 |O6 |O6 |08 |08 |08
/7 |175]9,2 |30 |22 |73 (84 |06 |O6 |O,7 |06 |08 |0,7 |08
8 |35 |71 |53 |23 |61 |195|08 |0,/ |O8 (O, |06 |06 108
9 |84 |213|75 |40 |146/34 |0, |06 |O8 |08 |06 |O0,7 108
10 |11,6/25,3|3,6 |0,75(9,3 |2,2 |08 |O0,7 |07 0,8 |06 |06 |0O,85
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11 |10,3|16,1|74 (3,1 |49 |95 |0,/ |O/ |08 |O6 |06 |08 0,85

12 |17,1|6,3 |0,75|0,75|5,7 |20,4/08 |06 |06 |O6 |O,7 [O,7 0,85

13 140 |93 |28 |1,7 |171]14,0/0,» |08 |06 O,/ |08 |06 |08

14 1128|7,3 |41 |08 [19,3]65 |08 |06 |06 |06 |08 |08 |08

15 |14,5/145/10,0(41 (/5 |28 |0,7 |08 |08 |08 |O,7 |08 |08

IIpakTHyeckoe 3anaTHE NeS
Tema 3anamua Pacuyer npeaoxpaHuresiei

Ilens 3anamus. TlpnoOpecT HABBIKU pacyéTa TUTABKOW BCTABKH MPEAOXPAHUTENICH B IICTISX
3aIUTHI JIEKTPUUECKUX CETEH.
AKmyansHocms mempl. MAPOKO MPUMEHSIETCS IPU PEIICHUU MHOTUX MPUKJIAIHBIX 33]1a4.

Teopernyeckasi 4acThb.

Heo6xoauMo ompenenuTh pacdeTHYIO 3JEKTPUYECKYI0 Harpys3ky ydacTka (uexa) u
XapaKTEepHBIX Y3JIOB CETH - IBYX CHJIOBBIX pacnpenenurenbHbix mkagos (ILIP1 u [IIP2). B tabn. 1.4
B COOTBETCTBMM C BapMAaHTOM 33JaHUsl YKa3aHbl HOMepa 3JIEKTPONPUEMHUKOB (IIOTpeOuTeeit),
kotopblie 3armuTanbl oT 1IIP1 u IIP2. B rpadax 4 u 5 Tabnuibl NpuBEACHBI pacyeTHBIC aKTUBHAS U
peaKkTHBHAas Harpy3ku ocBeulieHus. B Tabi. 1.5 maercs kparkas xapakTepuCTHKa HOTpeOuTesnei
(HanMeHOBaHUe, yCTAaHOBJICHHAs: MOLTHOCTb) y4acTKa 1exa.

JUis WIUTIOCTpaLMY pacuyeTHbIE HArPy3KHU OIpeIesIeHbl IO UCXOAHBIM JaHHBIM 0-ro BapHaHTa
tabn. 1.4; 1.5). Pacuer Harpy3ku BbInojHeH B Buae Tabiuisl 1.6. B mepBoii rpade ykasbiBatoTcs
HauMeHoBaHMA ceTeBbIX y310B (ILIP1, IIP2, ocBerurensHas Harpyska) u Homepa JI1 u3 rabnuies 1.4
B COOTBETCTBUH C BapHAHTOM 3a/IaHUs, YKa3aHHBIM IIPETIOIaBaATEIIEM.
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HWcxonnple nanHbie

Tabmuma

. PacueTtHast ocBeTuTeNIbHAS
Howmepa norpebuTteneil, npucoeIMHEHHBIX K

Howmep CHJIOBOMY HIKady Harpysia

BapHUaHTa
IP1 1P2 Pp0, kBt Qp0, xBap

0 1-3, 11, 12,101 71-75 3,5 0,5
1 111-115 101-106 10,5 -
2 1,11,41.81, 101 12, 13,91, 62 28,8 4,6
3 21-26, 31-33 1-5,91 36,9 14,1
4 111-113,91,1, 21 61-63, 71, 76 54,2 12,3
5 101-103, 91, 92 81-86 9,5 -
6 7,14, 71-73 21-24, 47-49 8,0 -
Il 29-30, 41 1-4,11-13 21,5 7,9
8 4,6,8,9, 13 28, 32, 48, 61, 92 31,8 6,5
9 11-18 21-25, 94 4,5 1,1
10 5, 7-10 21,91, 102-104 3,9 -
11 2-4, 21-26 5,27,17,101 14,6 3,5
12 10, 11-13, 101 14-16, 91-92 21,8 5,6
13 6, 16, 26-30 31,41,61,71 15,1 2,8
14 14-18, 21-23 81-86, 93 3,6 1,2
15 7,8, 81, 93,101 6,21,41,51,71 5,9 2,3
16 9, 71-73, 104 7,11-14,51 7,8 1,9
17 12, 94, 103-106 1-3, 28-30 5,6 1,5
18 13, 84, 93, 102, 103 12,151, 26 3,9 -
19 19, 94, 101-105 3-5, 13-15 8,0 -
20 61-64, 71-76 77-80, 101, 91 11,5 -
21 51, 62, 72, 83, 93, 102 1-4, 19, 20, 30 18,1 4,9
22 30, 65-70 80, 85-90, 110 13,6 2,5
23 91, 92, 101-105 116-120, 11 4,5 -
24 2,15, 22, 38 1, 12-14, 35-37 7
25 4-6, 16-18 7-10, 101-104 6,5 1,5
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Tabmuma

UcxonHsle nanHble

Homepa YcTaHOBIEHHAS MOIIHOCTD .
. HaumeHnoBanue nmorpedurenci
norpeouTesnei CJAMHUYHOTO IMOTpeouTeNs, KBT
1-10 7 TokapHble CTaHKU
11-20 3 CBepauIbHbBIE CTAHKU
21-30 2,5 TounnbHOE 000pyIOBaHKE
31-40 10,5 [IITammoBOYHBIE TIPECCHI
41-50 14 CrporajibHbl€ CTaHKH
51-60 8,5 PeBonbBEpHBIC CTAaHKH
61-70 2,8 [IInmudoBanbHBIC CTAHKH
71-80 4,5 ®Dpe3epHbIe CTAaHKH
81-90 3,5 [Teun conpoTuBICHUS
91-100 4 xB-A CBapouHble TpaHCPOPMATOPHI
101-110 5 Hacocnl
111-120 1,5 Bentmistopsr

Bomnpocs! u 3ananue
1. Oxapaxrepusyiite tumsl snekrpoycranoBok ['TIIL, I'PII, TIL, PY.

2. Ilepeunciute BO3MOKHbBIE UCTOUHUKH MUTAHUS U MEJIKHUX, CPEAHUX U KPYIHBIX IPEIIPUSITHH.
3. TpeGoBaHus K ONpenEIeHUI0 HCTOYHUKOB IIUTAHNS IPOMBILIUICHHBIX IPEATIPUATHH.
4. IIpyUHIHIIBI TOCTPOSHUS CUCTEM DIIEKTPOCHAOKEHUSI.

5. llepeuncnute criocoOs! pacnionoxkenus ['TII va mpenqnpusTuu.

IIpakTnueckoe 3ansaTne Ne6

Tema 3anamusa. Pacyer aBTOMaTHYECKUX BbIK/IIOYaTEIeH
Heab 3anaTusa. Hayuutbces pacuéry u no100py aBTOMaTHUECKUX BBIKJIIOUATENIEH B AIEKTPUUECKOM
CETH.
Axmyanbrhocmes mempl. IIPOKO MPUMEHSETCS TPU PEIIECHUH MHOTHX IPUKIIAIHBIX 3a/a4.

Teopernyeckasi 4acThb.

OCHOBHBIMH BUJAMHU 3AILUT MIEKTPUUECKUX CETEN U DIEKTPONPUEMHHUKOB HANPSKEHUEM 10
1 kB aBnsAIOTCS 3aIIUTHI OT NEPETPY3KH U TOKOB KOpoTKoro 3aMmbikanus (K3). 3ammura ot TokoB K3
JOJKHA OCYHIECTBIIATHCSA JUISl BCEX DJIEKTPUUECKHUX CETEU U AJIEKTPOIPUEMHUKOB.

B kadectBe amnmapaToB 3allUThl MPUMEHSIOTCS AaBTOMATHMYECKHE BBIKIIOYATEIN U
IIPEIOXPAaHUTEIH.

JIjig 3alMTHI AJIEKTPOABUraTeNIeld OT MEpPerpy3ku U OT TOKOB, BO3HUKAIOLIUX MpU OOpbIBE
OJTHOM U3 (a3, MPUMEHSIOTCS TaKXKe TEIUIOBbIE pejie MarHUTHBIX MyCKaTeNeH.

B rpade 2 npuBoasitcs naumenoanust I11 u3 Tabnuisl 1.5 B COOTBETCTBUU € MX HOMEpPAMHU.

B rpage 3 - konmuectBo D11 01MHAKOBOH MOIIHOCTH

B rpade 4 - HomuHanpHas ycTaHOBIIEHHAs MOIIHOCTH OAHOTO (enuHu4HOro) JI1.

B rpade 5 - cymMmMapHas HOMUHaJIbHasi MOIIHOCTb.
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B rpadax 6, 7 u 8 3anmchIBaioTCs CripaBOYHbIe AaHHbIe U3 Taba. 1.3. B uTorosoii ctpoke B

K = 2KuPu
u
rpade 6 yka3pIBaeTCs 3HAYCHHE TPYNIOBOTO KO3 HUIIMEHTa UCIIOIB30BaHUSA ( ZP H ) B
tgp = o — 2 Ky putge
P >k, p y
rpade 7 tgo ( cM uH )y B rpade 8 COOTBETCTBYIONIUI €My COS(.

B rpadax 9 u 10 - coorBercTBeHHO 3HaueHUs kupH u kupHtg@ B UTOrOBBIX CTpOKax
MIPUBOSTCS CyMMbI 3TUX 3HAYEHUH.

B rpadax 11, 12, 13, 14, 15, 16 3amonHsA0TCS TOJIBKO UTOTOBBIE CTpoKW. B rpade 11
3Ha4YeHue, BbruucieHHoe mno 1.3. B rpade 12 ykasbiBaroTcs 3HaueHUs, NpuHATHIE 110 Tabmn. 1.1 wim
1.2.

B rpadax 13, 14, 15, 16 3Ha4eHUs, BEIYUCICHHBIE COOTBETCTBEHHO 10 BhIpakeHusM 1.1; 1.4
win 1.5 mm 1.6; 1.9.

Bomnpocs! u 3ananue
1. Oxapaxrepusyiite Tumsl snekrpoycranoBok ['TIIL, I'PII, TIL, PY.

2. Ilepeunciute BO3MOKHbBIE UCTOUHUKH MUTAHUS U MEJIKHUX, CPEAHUX U KPYIHBIX IPEIIPUSITHH.
3. TpeGoBaHus K ONpeneNeHUI0 HCTOYHUKOB IUTAHUS IIPOMBILIUICHHBIX IPEATIPUATHH.
4. IIpyUHIHAIIBI TOCTPOSHUS CUCTEM DIIEKTPOCHAOKEHUSI.

5. llepeuncnute criocoOs! pacrionoxkerus ['TII va mpenqnpustun.

IIpakTuyeckoe 3ansaTue Ne/
Tema 3anamusa. Pacuer NTUHUH dJIeKTponepeaay.
Llens 3anamusa. 1IpuobpecTy HaBBIKKU pacuéTa napaMeTpoB JIMHHUM XKIJIEKTpoIrepeaay.
AKmyanbnocmy membpl. APOKO MPUMEHSETCS IPU PEILIEHNN MHOTUX MTPUKIIAIHBIX 3a]ad.

Teopernyeckasi 4acThb.

[Ipu onpenenenuu PH 111 MHOrOABUTaTENbHBIX IPUBOIOB YUUTHIBAIOTCS BCE OJTHOBPEMEHHO
paloTarolye MeKTPOJBUTaTeNN JaHHOTO IPUBOJIA.

Jliig anexTpoaBuraresneil ¢ mOBTOPHO-KPAaTKOBPEMEHHBIM PEKUMOM pabOThl UX HOMUHAJIbHAS
MOIITHOCTh MPUBOAMTCS K AnuTeabHoMy pexumy (IIB=100 %).

IIpn Bxmouenun opgHodasHoro Ol Ha (a3sHoe HampsyKEHHE OH YUHUTHIBaeTCs Kak
9KBUBaJIEHTHBIN Tpex(dazHplii D11 HOMUHATBEHON MOIIIHOCTBIO

Py =3Puo: Uy =300
I7le PH.0, H.O — aKTHBHAs U PEaKTHUBHAs MOLIHOCTHU ojiHO(a3zHoro JI1.

[Ipu Bxmouenun oxHodasHoro DIl Ha nuHEtHOe HampsHKEHHE OH YUYUTHIBACTCS Kak
SKBUBAIICHTHLIA DI HOMUHAIBHONH MOIITHOCTBIO

P =v3P,0; Oy =v30,,

[lpn wamuuum rpynnel onHodaszHeix Oll, koTopsle pacnpeneneHsl 1o (azam ¢
HEpaBHOMEPHOCTHbIO He Bbile 15 % 1o oTHomieHHto K oOmeld MoImHOCTH (Tpex(a3HbIX Hu
onHoda3zubix DIl B rpyrmne), OHU MOTYT ObITh MPEJCTABIEHBI B pacueTe Kak SKBUBAJICHTHAs Ipymma
tpexdaszubix DI ¢ Toil ke cyMMapHON HOMHUHAJIBLHON MOIIHOCTBIO.

B cnydae nmpeBbllleHHMA yKa3aHHOW HEPABHOMEPHOCTM HOMMHAJIBHAS MOIIHOCTH
SKBUBAJICHTHOU rpymmbl TpexdasHbix DI mpuHuMaeTcss paBHOH TPOMHOMY 3HAYEHHMIO MOIIHOCTU
HauOoJiee 3arpy>kKeHHOM (ha3bl.
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K pacueTHOll aKTMBHOM M peakTHBHOM MOIIHOCTH cuioBbIX OIl Hampspkenuem no 1 kB
JOJKHBI OBITH IPU HEOOXOAUMOCTH 100aBJIEHbI pacueTHbIE OCBETUTENbHBIE HAarpy3ku Pp.o u Qp.o.

3HaueHUE TOKOBOW pacUeTHOW HArpy3KH, MO KOTOPOH BBIOMpAETCS CEUYCHHE JIMHUHU II0
JOMYCTUMOMY HarpeBy, OMPEIENSIETCS IO BBIPAXKEHUIO:

| :i
" Jau,
S, =P/ +Q?
rac P P P IMOJIHAA paCUYCTHAA MOIIHOCTD Yy3JIa HAaIrpy3KH, KB-A.

Bomnpocs! u 3aianue
[IpousBectu pacyer 3amuThl 10 1 kB cormacHo BapuaHTy mpuiioxeHue 3
1. VYkaxure mnpuMeHsICMble HAMpPSKEHHs M OOOCHYHTE HMX BBIOOp C y4eToM OCOOEHHOCTEH

MPUCOCTMHEHUH, O0YCIIOBICHHBIX BETMYNHON MPEINPUSITHS U YCIOBUSIMH SHEPTOCUCTEM.
2. M3o0pa3ute y3mbl IPHCOCANHEHUS NPeANpUATHs K PY mojcTaHny S3HEProCHCTEMBI.
3. TlosicHuTe OCHOBHBIE MMOHATHS HAJCKHOCTH, OTHOCSIIHECS K 3JICKTPOCHA0KEHUIO.
4. OueHuTte BeNMWYMHY yliepOa 0T HU3KOT'O YPOBHS HAJAEKHOCTH.
5. [osicHUTE (PUINUECKUI CMBICI TEOPETHUECKOTO IIEHTPa DJEKTPUUECKUX HATPy30K W OINpPEeITUTe

MECTOIIOJIOKCHUE UCTOYHHKA ITUTAHUSA 11 HECKOJIBKUX Harpys3oK.

IIpakTuyeckoe 3ansiTue Ne8

Tema 3anamusa. Pacuer TpancopmMaTopoB U aBTOTPaHC(POPMATOPOB
Henab 3ansaTus. M3yuyuTh cXeMbI MOAKIIOUEHHUS TPaHC(HOPMATOPOB U aBTOTPAHCPOPMATOPOB, a
TaKXKeE an06pecn/I HAaBBbIKN HO}IC‘IéTa HNX OCHOBHBIX ITapaMETpPOB.
AKmyanbHocms mempl. MUPOKO TPUMEHSAETCS MPU PEIICHUHA MHOTUX MPUKIIAIHBIX 3a/1a4.

Teopernueckas 4acTb.

OCHOBHBIMHU BUJaMH 3aIIUT IEKTPUUECKUX CETEH U 3JIEKTPOIIPUEMHHUKOB HAMPSKEHUEM JI0
1 kB ABISIOTCA 3aLIUTHI OT MEPErpy3KH U TOKOB KOpoTkoro 3aMbikanus (K3). 3ammura ot Tokos K3
JIOJKHA OCYIIECTBIIATHCA JUISl BCEX DJIEKTPUUECKHUX CETEH U AJIEKTPONPUEMHUKOB.

B kadectBe amnmapaToB 3alUThl TPUMEHSIOTCS ABTOMAaTHYECKHE BBIKIIOYATEIN U
MIpeI0XPaHUTEIH.

JUist 3alUThl 3JIEKTPOABUraTeIe OT Meperpy3ku U OT TOKOB, BO3HUKAIOUIMX MpPU OOpBIBE
OJIHOM U3 (a3, MPUMEHSIOTCS TaKXKe TETJIOBbIE PeJie MATHUTHBIX ITyCKaTele.

ITo McxonHBIM JaHHBIM TalJl. B COOTBETCTBUHM C BapMAaHTOM, 3aJlaHHBIM IpPEIoJiaBaTesieM,
OTIPENICTTUTh PACUCTHYIO Harpy3Ky MPOU3BOACTBEHHOTO y4acTKa, cuioBbiX mkacdon IIIP1 u IIIP2.
PacueTs! BBIOTHUTH B (hopMme Tadi

Bomnpocs! u 3aganue
[IpouzBectu pacuert 3auuThl 10 1 kKB cormacHo BapuaHTy
1. VYkaxure mnpuMeHseMble HANPSKEHUS M OOOCHYHTE HMX BBIOOp C y4eTOM OCOOEHHOCTEH

MIPUCOEAMHEHUH, 00YCIIOBICHHBIX BEIMYNHON MPEATPHUATHS U YCIOBUSIMHU YHEPTOCUCTEM.
2. H3o00pa3uTte y3ibl IPUCOCAUHECHUS IPEANPUATHSA K PY MOACTaHIIUH SHEPTOCUCTEMBI.

3. TlosicHHTE OCHOBHBIE MOHITUS HaaACKHOCTH, OTHOCAIIUECA K 3J'IeKTpOCHa6)K€HI/IIO.
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4. OueHuTte BeNWYHHY yliepOa OT HU3KOTO YPOBHS HAJIEKHOCTH.
5. [Nosicaute (pU3UYECKUI CMBICIT TEOPSTUYECKOTO LEHTPA AIICKTPUUSCKUX HATPY30K M OIMPEICITUTE

MCCTOIIOJIOXKCHUEC UCTOYHHKA TUTAHUA IJI1 HECKOJIBKUX HAI'PY30K.
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0T

Tabauma
JlaHHBIE 17151 pacyeTa JIEKTPUYSCKUX HArpy30K

Koaddumue DddexTuBHO g

- HomunannHas HT e 5 Pacuernas
= o | MOIIHOCTh, KBT g PEaKTUBHOM yucio JI1 = MOII[HOCTE <
3: HaumenoBanue = TS MOTIHDCTH = g =)
=% |om g | omor [oomas | 5 £ _Ep)’ B E s 5| -
30 2 |00l | Pu=np | B s ™= 2] % | ¢ | & % | 3
5 2 S |pa |m 2 8 = | 2 Xpi| ZE |8 |E | 5| E
=1 z <3S | o SEE- =2 |8 |Egol E| B
s 5 S S 5 3 S s = S 2 > S g 3 g
T 3 2 2 2 S | 2| & | ¥ 2 & | 58188 g | &
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
LIP
1-3 ToxkapHBbIit 3 7 21 0,14 0,5 1,73 {294 |50
11,12 CTaHOK 2 3 6 0,13 0,5 2 0,78 | 1,35
101 CBepiuibHbII 1 5 5 0,7 085 | 1,75 |1 2,17

CTaHOK 2 3,5

Hacoc 0,62
Hroro nmo IIIP1 32 0,23 065 1,18 | 7,22 | 852 |5 1,65 11,9 19,37 | 151 | 22,9
1IP2
71-75 | ®pesepHbIit 5 4,5 22,5 0,12 0,5 1,73 | 2,7 4,68

CTaHOK 2
Hroro mo 1I1P2 22,5 0,12 0,5 1,73 | 2,7 468 |5 2,54 6,86 | 5,15 8,58 |13,0

2
OcBeTuTeNnbHas Harpys3Ka
Htoro mo ygactky 54,5 0,18 0,6 1,33 19,92 (13,2 |10 15 18,7 1145 | 23,6 | 35,9
6 2 8
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IIpakTuyeckoe 3ansaTue Ne9

Tema 3anamua Pacyet neHTpa 3JIEKTPUYECKUX HATPY30K.

Hean 3ansaTus. [IpuoOpecTr HaBbIKK pacy€Ta OCHOBHBIX XapaKTEPUCTHK U IIapaMeTpOB LEHTpa
JNEKTPUYECKUX HArPY30K.
Axmyanvhocmey mempl. IIPOKO IPUMEHSAETCS IPU PELLIEHUN MHOTUX IIPUKJIAIHBIX 3ajad.

Teopernueckasi 4acTb

OCHOBHBIMY BUAAMH 3aLIUT JICKTPUUECKUX CETEH U MIEKTPOIPUEMHUKOB HAIPSKEHUEM
70 1 kB sIBISIOTCS 321U THI OT IEPErpy3KU U TOKOB KOPOTKOro 3ambikaHusl (K3). 3amura oT TOKOB
K3 nomxHa ocyIecTBIATHCS A1 BCEX IIEKTPUUECKUX CETEN U 2JIEKTPOIPUEMHHUKOB.

B kauecTtBe ammaparoB 3alMTHl MPUMEHSIIOTCS aBTOMATHMUECKHUE BBIKJIIOYATEIH U
IIPEIOXPaHUTEIIH.

Jli1s 3a1MThI 3JEKTPOJBUTATEIEH OT NEPErpy3KH U OT TOKOB, BOSHUKAIOUIUX IIPU 0OpbIBE
OJIHOM U3 (a3, IPUMEHSIOTCS TaK)Ke TEIUIOBbIE Pejie MarHUTHBIX ITyCKaTEeNIeH.

Bobi6op anmapatoB 3amuThl (MpeAOXpaHUTENEl, aBTOMATOB) BBIMOJIHSETCS C Y4ETOM
CJICAYIOIIMX OCHOBHBIX TPEOOBaHMIA:

HomuHanbHbIi TOK U HanpsbKEHUE arapara 3aliuThl JOJKHbBI COOTBETCTBOBATD
pacuyeTHOMY JAJIMTEIBHOMY TOKY M HAIIPSDKEHUIO AJIEKTPUYECKON LIETIH.

HomunanbHble TOKM pacuenuTesell aBTOMaTUYECKUX BBIKIIOYATEIEH U IUIaBKUX
BCTaBOK IpeJOXpaHuTeNel HeoOXO0AUMO BHIOMPATh MO BO3MOXKHOCTH MEHBIIUMH I10
JUINTEIbHBIM pAacue€THbIM TOKaM C OKpyIJeHHeM 0 Ouswkaiimero OoJblIero
CTaHIapTHOI'O 3HAYECHUS.

Anmapatsl 3alUThl HE JOJDKHBI OTKJIHOYAaTh YCTAHOBKY IPU KPaTKOBPEMEHHBIX
neperpys3Kkax, BO3HUKAIOIIUX B YCIOBUSX HOPMaJIbHOW pabOThl, HAIPUMEp, MPU IyCKax
BJIEKTPOJIBUTATENECH.

Bpewms pelicTBus anmapaToB 3allUT JOKHO OBITh O BO3MOXKHOCTH MEHBIINUM U
JOJKHA OBITH OOecrieyeHa CeIeKTUBHOCTh (M30MpPaTeIbHOCTh) ACUCTBUS 3alllUThl MPH
IIOCJIEI0BATEIBLHOM PACIIONIOKEHHUH aIllIapaToOB 3alIUT B dJIEKTPUUYECKOM LIETIH.

Tok 3amuTHOrO anmnapara (HOMUHAJIbHBIN TOK IUIAaBKOW BCTaBKM, HOMHUHAJIbHBIN
TOK WJM TOK CpabaThIBaHUS pacLENUTeNs aBTOMaTa) JOJDKEH OBITh COINIAaCOBaH C
JOTTYCTUMBIM TOKOM 3aIIUIIIAEMOT0 POBOIHUKA.

AnmnapaTbl 3aIllIMThl JTOJDKHBI 00€CreunBaTh HaJIe)KHOE OTKIIOUYEHHE B KOHILE
3alMIIAaeMOro yJyacTka JIByX- M Tpexdasueix K3 mpu Bcex Bumax pexuma pabOThI
HelfTpanu cerelt, a Taxoke ogqHO(da3HbIX K3 B ceTsxX ¢ riryxo3a3eMiIeHHON HEUTpPasbio.
Hanexnoe otkmouenue TokoB K3 B cetn Hanpsbkenuem 1o 1 kB obecnieunBaercst B Tom

cilydae, €clM OTHOLIEHHE HauMEHbIIEro ojHo¢a3zHoro pacuetHoro Toka K3 ( IK3) K
HOMHMHAJIbHOMY TOKY IUIaBKOM BcTaBkM npenoxpanutens (IH.BcT) wim pacuenurens
aBTOMaTHUEeCKOro BhIKIt04aTens (IH.p), uMeromiero o0paTHO3aBUCUMYIO OT TOKA XapaKTEPUCTHKY
Oyzner He MeHee 3, a BO B3phIBOOINIACHBIX 30HAX COOTBETCTBEHHO:

IK3 >4 IK3 >6

I H.BCT I H.p ) (2.1)

[Ipu 3ammTe ceTell AaBTOMATHYECKUMHU BBIKIIOYATEISIMH, HWMEIOIIMMU  TOJBKO
AJIIEKTPOMATHUTHBIN paclenuTesb (OTCEUKY), I aBTOMAaTOB ¢ HOMHHAJIBHBIM TOKOM 110 100 A
KpaTHOCTh TOKa K3 OTHOCHTENBHO YCTaBKM TOKa MTHOBEHHOTro cpabarpiBanus (Icp.p) momxHa
ObITh HEe MeHee 1,4, a It aBTOMATOB ¢ HOMHUHAIBLHBIM TOKOM Ooiiee 100 A — He menee 1,25.
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OpHako, B CeTsAX, 3allUIIAeMbIX TOJBKO OT TOKoB K3 (He TpeOyromux 3amuThl OT
Heperpy3ku), 3a UCKIIOUYCHUEM IPOTSKEHHBIX CETEH, JOIMYCKAeTCs HE BBINOJHATh pacueTHOMH
IPOBEPKH KpaTHOCTH TOKOB K3 K TOKaM 3alUTHBIX anmnapaToB, €CIIM 00ECIIEYSHO COTTIACOBAHUE
3alIMUTHOTO anmnapaTa ¢ J0IMYCTUMbIM TOKOM 3aIlMIIAeMOro IPOBOIHUKA.

Teopernueckasi 4acThb.

Ilpu onpenenenun PH Ans  MHOrOJBUIATENbHBIX IPUBOJOB YYMUTBHIBAIOTCS BCE
OJTHOBPEMEHHO pabOoTaloLIHe MIEKTPOABUTaTENN JTAHHOTO IIPUBO/IA.

JUis  snexkTponaBUrarened ¢ MOBTOPHO-KPATKOBPEMEHHBIM PEXHMOM paboThl  HMX
HOMUHaJIbHAs! MOIIIHOCTh MPUBOAUTCS K JyutenbHoMy pexumy (IIB=100 %).

[Tpu Brmtouenun onHopazHoro OII Ha (a3Hoe HampsyKeHHE OH YYHUTBIBAETCS Kak
SKBUBAICHTHBIN Tpex(dazupiii 11 HOMUHATBHON MOIIHOCTBHIO

Py =3Puo- 9y =300
IJie pH.O, H.O — aKTUBHAs U peaKTUBHAsI MOIHOCTH ofHO(azHoro 1.

[Tpu BrmtoueHun ogHodazHoro DIl Ha nuHEHHOE HANpPSHKEHHE OH YUUTHIBACTCA Kak
SKBUBAICHTHBIN DI HOMUHAIBHOI MOIITHOCTBIO

P =+3P,0; Oy =+30,,

[Mlpu wanmumu rpynmsl oxHodasHeix JII, KoTOphle pacmpeneneHsl 1o ¢azam ¢
HEPaBHOMEPHOCTHIO HE BbIIe 15 % mo OTHOUIEHHIO K O0mmeld MOIIHOCTH (TpexdasHbIX U
onHo(daszupix DIl B rpymme), oHM MOTYT OBITH NPEICTABICHBI B pacdyeTe KaK SKBHBAJCHTHAsS
rpynna Tpexdaszupix JI1 ¢ Toil ke cyMMapHOU HOMHHAEHOW MOIIIHOCTBIO.

B cinyuae mnpeBbllIeHHS YyKa3aHHOW HEPaBHOMEPHOCTH HOMHMHAJIbHAs MOILHOCTb
SKBUBAJICHTHOM rpymnmbl Tpexdaszubix D11 mpruHUMaeTcs paBHOM TPOMHOMY 3HAUEHUIO MOIITHOCTH
HauboJIee 3arpyKeHHO! (asbl.

K pacueTHOll akTUBHON M peakTUBHOW MOLIHOCTH cwiioBbIX OII Hampsikenuem no 1 kB
JIOJKHBI OBITh IPU HEOOXOJUMOCTH J00aBJIEHbI pacUeTHbIE OCBETUTENbHbIE Harpy3ku Pp.o u
Qp.o.

3HavyeHHEe TOKOBOW pacdyeTHOW HArpy3KH, MO KOTOPOW BHIOMpaeTcs CeYeHUE JIMHHUH T10
JOITYCTUMOMY HarpeBy, ONPEAEIAETCS M0 BBIPAKEHUIO:

| :i
PV,
S, =+/P? +Q}
rie P P P _ nmonHas pacdeTHas MOIIHOCTH Y371 HATPY3KH, KB-A.

Bomnpocsl u 3aganue
[IpousBectu pacuer 3amuThl 10 1 kB
1. VYkaxuTe npuUMeHsieMble HAPsKEHUs M 000CHYITE UX BBIOOP C y4eTOM 0cOOEHHOCTEH

NPUCOCTUHEHUH, OOYCIIOBIEHHBIX BEJIMYMHONW TPEANPUATHS U YCIOBUSAMHU
JHEPrOCHCTEM.
2. M300pa3ute y31bl IPUCOCTUHEHUS IPEANPUATHS K PY mojcTaHIMmM SHEPTOCHCTEMBI.
3. TlosicHUTE OCHOBHBIE OHATHUS HAJISKHOCTH, OTHOCSIIUECS K SJIEKTPOCHAOKEHHIO.
4. OueHHTE BEIUYHMHY yIIepOa OT HU3KOTO YPOBHS HAJEKHOCTH.
5. [losicauTe Qu3nyecKuil CMBICT TEOPETUYECKOTO IEHTPA AIEKTPUUYECKUX HArpy30K U

OonpeaACIINTE MECTOIOJIOKCHUE NCTOYHUKA ITUTAHUA IJI1 HECKOJIBKUX HAarpysok.

5.Y4eOHo-MeToanuecKoe U NHHOPMAIIMOHHOE 00eCTIeYeHHEe JTUCITUTLINHBI
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5.1 IlepeyeHb OCHOBHOM M JIOTIOJHUTEILHOU JIUTEPATYPhl, HEOOXOJUMOM ISl OCBOCHUS
JUCLIUILIAHEI

1. 'yxos H. I1. , OnpxoBckuii B. fI. , [TaBmrouenko JI. A. CucTembl 371eKTpOCHAOKEHHUS :
yueOnuk/ ['yxo H. I1. , OnbxoBckuii B. fI. , [TaBnrouenko /1. A. HoBocubupck: HI'TY, 2015.—
262 c. Pexxum pocryna: http://biblioclub.ru/index.php?page=book _view red&book id=438343

2. CoxkoinoBa, E.M. DiekTpudeckoe 1 3JIeKTPOMEXaHHIECKOEe 000pyI0BaHHE.
OO01enpoOMBIIIITICHHBIE MEXaHU3MBI U ObITOBas TexHuka : yaeOnuk/E,M. Cokomnosa. - 9-e u3.,
ucnp.-M.: Axkanemus, 2014. - 224 c.

3. CmupHOB, 10. A. ®usnyeckre 0CHOBBI AJICKTPOTEXHHUKH : yueO, mocooue / FO.A. CMUPHOB,
C,B. Coxomnos, E.B. Tutos. - 2-¢ uzn., ucnp. - CIIO. : Jlans, 2013. - 560 c. - (YueOHUKH 1715 BY-
30B. CrienmanpHas muteparypa). - bubnmorp,: c. 558-559. - ISBN 978-5-8114-1369-0
4.AxumoBa, H. A. MoHTax, TeXHUYECKask IKCIUTyaTaIlus U PEMOHT 3JIEKTPUYECKOTO 1
AJICKTPOMEXaHUUECKOro 00opymoBanus : yuconuk / H.A. Akumona, H.®. Korenenen, H.W.
CenTropuxuH ; noa pen. H.®. Korenenna. - 10—e uzn., uctp. - M. : Akagemus, 2013. - 304 c. -
[Mpuon.: c. 284-295. - bubauorp.. c. 296.

5.2.IlepeyeHp  y4yeOHO-METOJUYECKOTO  OOECHEYEHUS CaMOCTOSTEIbHOH  pabOThI
00yJaronuxcs mo IUCHUTLITNHE
1. Meronuveckne peKOMEHIAIMH IS TIOJTOTOBKU K PAKTUYCCKUM 3aHSITHSIM.
2. Metoauyeckue peKOMEHAaluY 110 OpraHUu3alii CaMOCTOSITENIbHOM pabOThl CTYIEHTOB.
3. Meroauyveckne peKOMEHIAIMU TI0 BHIOJIHEHHIO KOHTPOJILHON paOOTHI.
4. Meronyeckue peKOMEHIAIMH 0 BBIITOJIHEHUIO 1a00paTOPHBIX padoT.

5.3.Ilepeuennb pecypcoB HHPOPMALIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu HTepHeT,
HEOOXOUMBIX JUISI OCBOCHHUS TUCIIUILTHHBI
1. http://www.biblioclub.ru -OBC "YHuBepcuterckas Oubarorexa oHai"
2. http://www.iprbookshop.ru/ - Daexkrporto- 6ubnuoreunas cucrema IPRbooks
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MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALINN
OEJJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHIA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

[Tsturopckuit unctutyt (punuan) CKOY

MeToanyeckue yKkazaHus

10 BBIMOJIHEHUIO JTA0OPATOPHBIX pabOT
no aucuuiuinie « QJIEKTPOCHABXEHUEY ni1st cTyieHTOB HanpaBieHUsl OATOTOBKU
13.03.02 DnexTposHEepPreTUKa U IEKTPOTEXHUKA

24



n/n

M A 0N e

4.3.

4.4

4.5

5.2

5.3

Conepxanue

BBenenue

Llenp 1 3a1a4M U3yYEHUSI TUCIUILTHHEI
OO6opynoBaHue U MaTepUalIbl
HaumenoBanue nabopatopHbIX padboT

Coneprkanue 1a00paTopHBIX PaboT

JlaGopatopnast pabGora Nel PacyeTHble JJIeKTPUYeCKHe HArpy3KH
norpeouTesiei, 3JeMEHTOB M KOMMYTAIMOHHBIX Y3JI0B. Harpysounas
CIOCOOHOCTH U BBIOOP MapaMeTpOB OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS.
JlaGopaTtopHnast pabota Ne2 Tumsbl cxeM pacnpeeTUTeIbHbIX YJIEKTPOCeTel 10
u Bbime 1000 B, pe:xxumbl padorbl. KoMneHcalus peakTHUBHOM MOIIHOCTU U
peryIupoBaHHE HANPSHKCHUS B CUCTEME DJICKTPOCHA0KEHHUS MPOMBIIUIEHHOTO
TIPEITPHUSTHSL.

Jlabopatopnasi pabora Ne3 Ilonsitue pacyeTHOW HArpy3ku. MeToauka
(opMUpOBaHNS BeJUYMHBI PacuyeTHO HArpy3Kku. OTKIOHEHUS HANPSHKCHUS,
pa3Max U3MEHEHUN HampshKeHUs, (pIukep, HeCHHYCOUAABHOCTh U HECUMMETPHS
HanpspKEHUM B paclpeieIuTeNIbTHRIX dJIeKTpuueckux cersx 10-0,4 kB
Jlaboparopuas pabdora Ne 4 TeXHHKO-IKOHOMHYECKHE XAPAKTEPUCTUKH
napaMeTpoB pe:KMMOB U UX onTuMH3anus. VccienoBanue v peryiupoBaHue
YPOBHEHN HAMPSKEHUS B MPOMBIIUICHHBIX JIEKTPOCETSX.

JlaGopaTtopnast pabota Ne5 Biinsinue peskuMa HeHTPaJIM HA XapaKTePUCTHKH
KAa4yecTBa 3JIeKTPUYECKOI cXeMbl.

HccnenoBanue moMex 1o MEKTPONUTAHUIO B IPOMBIIIJIEHHBIX 3JIEKTPOCETSX.
Y4ebHO-MeToin4Yeckoe U HH(POPMAIIMOHHOE 00ecrieueHNe TUCIUILIMHBI

[lepeueHr OCHOBHOM U JIOMOJHUTENILHOM JHUTEpaTypbl, HEOOXOIUMOM st
OCBOCHMS AUCIUIUIMHBI

[TepeueHb y4eOHO-METOAMYECKOTO OOECTIEYEHUsI CAMOCTOSITEIbHONH paboOThI
o0yyaromuxcst Mo JUCUUIUINHE

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu MHTepHeT,

H€06XOI[I/IMBIX JJIs1 OCBOCHUS JUCHUITIIMHBI
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Bsenenue

JIabopaTtopHble 3aHATHA CO3JAIOT ONTUMAJbHbIE JUJAKTUYECKHE YCIOBMS  JAJIS
NeSITEIbHOCTHOIO OCBOEHHSI CTYAECHTaMM COZEP KAHUS U METOJ0JIOTUM U3y4yaeMOl JUCLUIUIMHBIL
«QJIEKTPOCHA0XKEHUE», HCIONb30BaHUE CHEIHUAIBHOIO J1a0OpaTopHOro O0O0OpYHOBaHUS U
TEXHUYECKUX cpencTB. JlabopaTopHble 3aHATHS 3aHUMAIOT MPEUMYLIECTBEHHOE MECTO IpH
U3y4eHHH o01enpodecCHOHAIBHBIX U IPOGECCHOHATIBHBIX JUCIUIUIMH. JJabopaTopHbIe 3aHATHS
IPOBOJATCS C LIENbIO BEIPAOOTKH MPAKTUYECKUX YMEHUH U NMPUOOPETEHHs HABBIKOB B PELICHUU
3aja4, OTPadOTKU yIPaXHEHUH, BHIIOJHEHUN YEPTEXKEH, IPOU3BOJICTBE PACYETOB H T.II.

Lenpto 1a00OpaTOpHBIX 3aHATHH SBIseTCS (OPMHPOBAHUE TPAKTHUECKUX YMEHUH —
npoeCcCHOHATBHBIX (BBIIOJHATH OIpEAeIEHHbIE JeHCTBUSA, oOmepanuy, HeoOXOAUMbIE B
HOCHEayIOWEeM B MpO(ecCHOHAIBHOW JEATeNbHOCTH) WM y4eOHBIX, HEOOXOIUMBIX B
nocieaAyroumeil yueOHol NeATeNbHOCTH IO o0uenpodecCHOHaNbHBIM U NPOPECCHOHATbHBIM
JUCLIUIINHAM.

bubnuorpaduyecknii CIUCOK COAEPKUT CBEIEHUs O CHPAaBOYHOM JHMTEpaTrype U

JOITOJIHUTCIIbHBIX U3JaHUAX, H606XO,I[I/IMBIX JJIA er'Iy6J'IeHH01"0 N3YUCHUA OTHCJIbHBIX BOIIPOCOB.
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1. Ilenb u 3a0auu uszyueHus OucCyunIuHbl

[lenb MUCHUILINHEL ABIIAETCS

- (hopMupoBaHHE y CTYACHTOB CHUCTEMAaTHYECKUX 3HAHUH MO BONPOCAM HPOCKTHPOBAHUSA U
9KCIULyaTallud KOMIUIEKCHBIX CHUCTEM 3JIEKTPOCHA0XKEHUS TOpOJOB U INPOMBIIUIEHHBIX HpPE.-
HIPUATUH.

3ama4aMy JUCLUIUIMHBI SABJIETCS:

- OIIPEACIIATH BEJIMYMHBI PACUETHBIX HAIPY30K,

- IPOEKTHPOBaTb Ha BapUAHTHOW OCHOBE CXEMBbl JJIEKTPOCHAOKEHUS MPOMBIIUIEHHBIX
IPEANPUATHI U TOPOIOB;

- paccunThIBaTh IApaMETPbl PEXHMMA CETU U OIpPENCICHUEM II0Ka3aTeleil KadecTBa JJIEK-
TPOHEPIUU B €€ PACUETHBIX y3JIaX.

2. Obopyoosanue u mamepuani

AnmnaparHble cpeicTBa: IEPEHOCHON HOYTOYK, TPOEKTOP, JOCKa MArHUTHO-MapKepHasl.
VYyeOHast ayauTopus AJis MPOBEAEHUS YUEOHBIX 3aHATHUH, OCHalleHa 00OpylI0BaHUEM U

TCXHUYCCKUMU CPCACTBAMU O6y‘~ICHI/I$I.

3. HaumeHnoBaHue J1abopaTopHBIX padoT
Jliis 3aouHON (popmbl 0OyUEHHUS MPEAYCMOTPEHBI CIEAYIOIINE J1a0bopaTOpHbIE PaOOTHI:

JlabopaTtopHnast pabota Ne2. PacueTHble jieKTpUYeCKHe HATPY3KHU MOTpeduTe/Ieil, 371eMeHTOB
U KOMMYTAIMOHHBIX Y3J10B — 2 w4daca, JlabopatopHas paGora Ne4. Tumsl cxem
pacnpeneauTeNbHbIX eKkTpocereil 10 W Bhime 1000 B, pexumbr padorsr [lomydenne

HaBBIKOB — 2 4Jaca.

N3 aux
Ne Temnbl HanmeHnoBanue TeM IUCLUIUIMHBL, UX KPAaTKOE O0bem MpaKTUYECKast
IV CITATIIMHEI coiepKaHue JacoB MMOATOTOBKA,
4acoB

5 cemectp

Jlabopatopnas pabora Nel PacuerHble
JJIEKTPUYECKHEe HArpy3KH mnorpeoureliei,

1 3JIECMEHTOB H KOMMYTAallMOHHBLIX Y3J10B. 4 .
Harpysounas  cmocobHOCT, M BBIOOp
apaMeTpoB OCHOBHOTO
ANEKTPOOOOPYIOBAHMUSL.

JlaGoparopHast pabGora Ne2 Tumbl cxem
pacnpeleUTeJbHBIX JJeKTpoceTell 10 u
Boime 1000 B, pexumbl  paldoThI.

2 Kommnencarusi peakTUBHOM  MOIIHOCTH U 4 —
pPETYJIMPOBAaHWE HANPSDKCHUS B CHCTEME
ANEKTPOCHAOKCHHUS MTPOMBIIIIIICHHOTO
PEIIPUATHSL.
Jlabopatopnas  padora  Ne3  IlonsiTme
3 pacyeTHoi HATPY3KH. MeTtoauka 4 -

¢dopMupoBaHusT  BeJIMYHHBI  pacyeTHOil
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Harpy3ku. OTKJIOHEHUsI HANPSOHKEHUS, Pa3Max

U3MEHEHUN HaIpsHKCHUS, ¢nukep,
HECHHYCOUJAIBHOCTh u HECUMMETPUS
HaIpsHKEHUN B pacipenenIuTeabTHBIX

anekTpudeckux cerax 10-0.4 kB

JlaGopatopnas pabora Ne 4 TexHuko-
IKOHOMHUYECKHE XapaKTePUCTHKH
4 MapaMeTpoB PeKMMOB U MX ONTHUMH3ALMS. 4 -
HccnenoBanre W peryiupoBaHHE ypOBHEH
HANPSHKCHUS B IPOMBIIIJICHHBIX 3JICKTPOCETSIX.

JlaboparopHast pabora Ne5 BimsiHue pe:kuma
HefiTpaJii Ha XapaKTePUCTHKH KavyecTBa

5 3J1eKTPHYECKOii CXeMBbl. 2 -
VccnenoBanne MOMeX MO SIEKTPOIHUTAHHIO B
IMPOMBIIIJICHHBIX 3JICKTPOCCTAX.

Wroro 3a 5 cemectp 18

HUroro 18 -

4.Copaep:xkanue JJadbopaToOpHBIX padoT

4.1. JlabopaTopHas padora Nel
Tema 3anamusn PacyeTHble 3JIeKTPHYECKHEe HArpy3KH MoOTpeOuTesel, 3J1eMEHTOB U
KOMMYTAIHOHHBIX y3JI0B. Harpy3ouHas criocoOHOCTh U BBIOOp MapaMeTpoB
OCHOBHOT'0 3JIEKTPOOOOPY10BaHUSI.

lleflb 3aHAmuUA. HpI/IO6peCTI/I HAaBbIKHU BBINIOJIHECHUA paCyCTa JICKTPUICCKHUX HAI'PY30K B
SJICKTPOYCTAHOBKAX HAIPSAKCHUCM BBIILIC 1 xB MCTOAOM YIIOPAAOYCHHBIX AWArpaMM.

Teopernyeckas 4acTb

1.1. Harpy3ounas CIOCOOHOCTH u BEIOOD rapamMeTpoB OCHOBHOTO
AIIEKTPOOOOPYTOBAHUS.
1.2. Llens paboTh

N3yueHne KOHCTPYKIMU Ja00paTOPHON YCTAaHOBKM, IPUHIUIA €€ pabOThl U
napaMeTpoB MoaenupyeMslx eMenTos COIIII.

UccnenoBanune pexuma padotel momenupyemoit COIIIl Ha cyrouHom
MHTEpBaJle BpEMEHHU U OIpE/IeTICHUE TapaMEeTPOB PEKUMOB.

1.3. BBenenue

OcHOBHBIE HOMHHAJIbHBIE NapaMeTpbl MojaenupyeMbix siaemeHTtoB COIIII
npuBeaeHbl B Tabn.l. Jlns TpexdasHbIX CHIOBBIX TpaHc()OpMaTopoB B
MPAKTUYECKUX pacyeTax HCHOJB3YIOTCS CIEAYIOIMe MapaMeTpbl Ipu
3aMmenieHn Tpancpopmaropa I' — 00pa3HON OJHOTMHEHHOW >KBUBAJICHTHOU

CXEMOI:

U 1,U o (a3HBIC HANpSOKEHUs, TPUBEICHHBIE K OJHOM CTYIECHH
HanpsHKEHUS,

|1, | 5 TOKH TIEPBUYHON U BTOPUIHON 0OMOTOK TpaHchopmaropa;

|XX = |a — jl 0 TOK XOJIOCTOTO X0]1a TpaHchopMaropa;

H Qxx

HaMaron4yuBaHU,

X

— HWHAYKTHBHAad COCTAaBJIAIOIIAdA COIPOTUBIICHHA BETBU

28



ra - 1 — AKTHBHasd COCTaBJId0IIasA COIIPOTHUBIICHHUA BCTBU
AP,
HaMaroHm4vuBaHUA,

AP, 10° _AP_U,*
314 S§

tpanchopmaropa, Owm;

R=

— AKTHUBHOC COIIPOTUBJICHUC

U Uy, Y )
SKEH (1R
100 (I1.R)

X = — HWHAYKTHBHOC COIIPOTHBJICHUEC
Iy

Tpancopmaropa, Om;

AS =312R— j3I2X =AP_-K2-jAQ K2 -

I
Harpy3o4HbIe IOTEPH B TpaHchopmaTope (K3 =2 _ KO3 pHUIEeHT

H
3arpysku), kBT;

AU = |2R + J I ZX - IOTEpHU HaNpsHKEHUs B TpaHchopmarope, B.

O6opynoBanue

OcHoBHOM 0c06EHHOCTBIO pexxuMoB padboTel COIII Ha AIUTENBHBIX HUKIAX
BpPEMEHU (CYTKH, HEJeNs, TO/) SBJISICTCS MX U3MEHUYUBOCTh, YTO O0YCIOBICHO
W3MEHUYUBOCTHIO ANeKTpudeckux Harpy3ok. Pexxumer COIIIT xapakTepusyrorcs

rapaMeTpamu JBYX THIIOB: TCKYIIUE U MHTETPATLHBIC 32 BPEMSI T Kk TEKYIIUM
napaMeTpaM OTHOCSTCSI 3HAYEHHE TOKOB, HAIPSHKEHUI, MOIIHOCTEH B y3lax
CEeTH, H3MEHSIONINECS BO BpeMeHU. K HHTerpabHBIM 32 BpeMst T — cpemHue
3HAUEHUS TOKOB, HAMpPSDKCHWH, MOIIHOCTEH, WX JHUCIECPCHH, TOTEPH
ANEKTPOIHEPTHH U AP.

Ha cyTouHBIX HHTEpBalax BpPEMEHH TEKYIIUE 3HAUYEHHUs MapaMeTpoB
pexxumoB COIIII npuHATO NpeacTaBisTh B (hOpMe CYTOUHBIX rpaduKoB (TOKa,
HampsDKeHUs, MOIIHOCTH W JIp.) HMX OCPEIHEHHBIX 3HAUeHUH Ha
MOCJIEI0BATEIbHBIX MHTEPBATIAX 7 (9 =30 nnu 60 mMun).

WuTerpabHbIe MapaMeTphl, HalpuMep, s Tpaduka ToKa

1n 1n 2 1In o 2 2

Icp = xli; of :z(li_lcp) :n% 7=l =1, _Icpz'
ni=1 ni

rac n — YUCJIO UHTCPBAJIOB 0 B CYTOYHOM Fpa(bI/IKe TOKa,

I 5 — CPCAHCKBAAPATUUCCKOC 3HAYCHUEC Fpa(i)I/IKa TOKa.

HOTepI/I QJICKTPOOHCPIUHU B JIMHHUU C COITPOTUBIICHUCM R 3a BpCMsA T .
Ny 2

AW =3I2RT +307RT =0 33IR.
1

[Torepu srekTpo’HEPTUu B TpaHchopMaTope 3a Bpems T

2
| 2
AW =APT+| - ® | AP T+ °LAP T=AP T+
H I
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2
.
+0 3| | AP,

1\
14. (3amanue)

1.3.1. M3yunTh KOHCTPYKIMIO 1a00paTOpHO ycTaHOBKHU. Paccumrarh Bce
COIPOTHBIICHUS SKBUBAJICHTHOM CXeMBI 1151 TpaHchopmaropos T2 u T4.

1.3.2. TToArOTOBUTBCS K PErUCTpAIlK IPaUKOB aKTUBHBIX U PEAKTHBHBIX
Harpy3oK, 3aroToBUTh Tab.3 B ABYX sK3eMIuisApax (s Tpancopmaropos T2
u T4).

Tabnuua 3

Peructpanus u pacyer Texkyuux napamerpoB pexuma COIIII HanpspkeHue
CYTOYHOM MHTEpBaJIe BpeMeHH uIsl Tpancopmaropa T2(T4)

[TokazaHus CYETUYNKOB I'pacduku Harpy3ku

AKTHBHOTO PeaktusHoro

Cpennee 3HaueHue
CpenHekBaapaTUIeCKOe OTKIOHEHUE

1.3.3. IloaroToBUTh YCTAHOBKY W CaMONUUIYIIMA NpUOOp Ui PEruCTpalud TEKYLIHX
napameTpoB pexuma pabotel Mojenupyemoir COIIIl Ha cyTOYHOM MHTEpBaje BpEMEHHU;

BKJIIOUUTH TpaHcpopmaTop T4, 0600111eHHYI0 Harpy3Ky Sl Ha muHax 10,5 kB I'TII, curxpoHHBII

AJIEKTPOJIBUTATENh; OTKIIOYUTE TpaHchopmartop T3, konnencaropuasie 6atapen bK1, BK2 u bK3,
a Taxoke cuioBoit puneTp OPKY; ycranosuts PITH tpanchopmaropa T2 u [1bB tpanchopmaropa
T4 B HyneBoe MoJIoKeHNE; MOATOTOBUTh K paboTe CaMOMUILYIIUNA PUOOP U MOAKIIOUUTE €T0 C
MOMOIUIbIO COETUHUTENBHBIX MPOBOJIOB K COOTBETCTBYIOLIEMY TpaHCchopMaTopy Toka (puc.2) amns
peructpanuu rpaguka Toka B Tpanchopmarope T4.

1.3.4. 3amycTuTh yCTaHOBKY HakatueM KHONKH »IlyCk» M IpOU3BECTH pETUCTpaLHIO
rpadMKOB aKTHBHOM M pEakTHMBHOM MOIIHOCTEH Harpy3ok TpaHcopmaropoB T2 u T4 myrem
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CUMTHIBaHUS W 3amucH B Ta0n.3 (rpadsl 2, 4) moka3aHUN COOTBETCBYIOIMINUX CUCTYMKOB. [ padux
Toka TpaHchopmaropa T4 3anmucarh ¢ MOMOIIBIO CAMOIUIIYILETO PUOopa.

Coneprxanue oTuyera

1.3.5. TlpousBectu pacuer rpadMKOB aKTUBHOW, PEAKTUBHON M TOJHOW MOIITHOCTEH IMyTeM
YMHOXKEHUS pa3HOCTU MOKA3aHUN CUETUYMKOB Ha COOTBETCTBYIOIIMI MacITaOHBIN K03 uimeHt
(tabn.2). PaccuuraTh cpenHue 3HAUYEHUS M CPEIHEKBAAPATHUECKUE OTKIOHEHHS TpaduKOB
Harpy3ku. Jlnst T4 3nHadyenuss Toka (rpacda 10) ompenenuTs pacueTHBIM IIyTEM WM TI0
perucrporpamMmme, pazouB ee Ha 24 paBHBIX MHTEpBaJia, U3MEPUB CpPEAHEE 3HAYCHUE HA KaXKI0M
MHTEpBaJie JIMHEHKON (B MWUIMMETpax M YMHOXHB MX Ha COOTBETCTBYIOLIMI MacHITaOHBIH
KoaduimeHT). {15 caMOKOHTPOIIS pEKOMEHAYETCS COTIOCTaBUTh MOJIyY€HHbIE 3HAYSHHSI TOKa CO
3HAYEHUSIMU, PACCUUTAHHBIMHU I10 MOJTHONW MOIIHOCTH.

1.3.6. PaccuurtaTth moTepu SIEKTPOIHEPruM 3a CYTKH B TpaHchopmartopax T2, T4 u B
Ka0enbHOW JUHUM (B KWJIOBAaTT — yacax M B MPOIEHTax). B BelnynHe NOTEph BBIACIUTH
COCTaBJISIIOLIYI0, 00YCIOBIECHHYIO HEPABHOMEPHOCTHIO IPaUKOB HATPY30K.

1.3.7. OpopMuUTh OTYET 1O JTAOOPATOPHOI pabOTE, KOTOPBINA JOJDKEH COACPKATh:

- MHEMOCXEMY YCTaHOBKH, KPaTKOE OMMCAHNUE U TApaMETPhl MOJIETIUPYEMBIX FIIEMEHTOB
tunoBou COIIII, nens paboTsr;

- pacueT COmpOTUBIICHNUN SKBUBIIICHTHOH cXxeMbl TpanchopmatopoB T2 u T4;

- pe3yabTaThl PETUCTPAIlMM M pacyera rpadMKOB HArpy3Kd W MX MapaMEeTpOB JUIA
tpancopmaropos T2 u T4 (Tabdn.3);

- rpaduku Harpy3ok T2 nuT4 (akTUBHOH, pEaKTUBHOM, TIOJTHON MOIIIHOCTH M TOKA);

- pacder moteps JeKTpodHeprun B Tpanchopmaropax T2, T4 u B kabenpHOUN TUHUH,
nuTarotei Tpaachopmarop T4;

- omleHKy (B % K TOJHBIM TMOTEpSM) MOTEPh B YKA3aHHBIX JJIEMEHTaX CXEMBl,
00yCIIOBJIICHHBIX PEAKTUBHBIMH HAarpy3KaMu;

- BBIBO/IBI 110 TIOJYYCHHBIM pe3yJIbTaTaMm paboThl.

1.5. [ToaroroBka k pabote

CamocTosTenbHas MOAr0TOBKA K JIAOopaTOPHO paboTe JOMKHA BKIIOYATh:

- u3ydeHue Teopernueckoro wmarepuana kypca OCIIII mo paspeny «Pexxumbl
AIIEKTPONOTPEOICHHS IPOMBIIIEHHBIX IPEIIPUITUNY;

- BbInoaHenue n.1.3.1 u 1.3.2 3aganus.

1.6. KoHTponbHbIE BOIPOCh

1.5.1. KakoBbl MpUYMHBI W3MEHUMBOCTH IapaMETPOB PEXKUMOB pPAOOTHI
COIIII Bo Bpemenu?

1.5.2. Kakue notepu UMeroTcs B TpaHC(HOpMATOpax U OT YEro OHU 3aBUCST?

1.5.3. Kak omnpeznenstoTcss MOTEpH 3JIEKTPOIHEPTUU B MPOMBIIUIEHHBIX
AIEKTPOCETsIX?

1.5.4. HepaBHOMEPHOCTb PEXHMMOB 3JIEKTPONOTPEOIECHUSI OCIOXKHAET M YXY/IAeT paboTy
AJIEKpO’HEpreTuueckux cucreM. [louemy?

4.2. JJabopaTopHas padora Ne2

Tema 3anamua Tunebl cxeM pacnpeneJMTeJbHBIX dj1eKTpoceTedi 10 u Bbime 1000 B,
pe:kuMbl padoTbl. KoMrieHcaus peakTHBHON MOIITHOCTU U PETyJIHMpOBaHUE HAMIPSKEHUS B
CHCTEME 3JIEKTPOCHAOKEHHUSI TPOMBIIITIEHHOTO IPEITPUATHS.

lleJlb 3anamus. HpI/I06peCTI/I HAaBBLIKW BBITIOJIHCHUA pacyCTa JICKTPUICCKUX HAI'PY30K B
OJICKTPOYCTAaHOBKAX HAIIPAKCHHUEM BBIIIC 1 xB MCTOAOM YIIOPAJOYCHHBIX AWArpaMM.

TeopeTnyeckas 4acTh

KoMmnieHcanuss peakTHMBHONH MOIIHOCTM M PETYJIHMPOBAHME HAIPSDKEHHS B CHCTEME
AIIEKTPOCHAOKEHHUS IPOMBIIIUIEHHOTO MPEANPUATHS.

2.1. Henb paboTel

M3yueHne OCHOBHBIX TPUHIMIIOB KOMIIEHCAIlMM peakTuBHbIX Harpy3ok (KPH) B
npoMbIUIeHHBIX AnekTpudeckux ceTsax (I[19C). C aroit menpio B paboTe MpeayCMOTPEHO:
BBIUUCIIEHHE OOILIel MOIIHOCTH KommeHcupytomux ycrpoiicts (KY) mis morpeburens,
peanu3aiysi pacueTHOro peKMMa PEaKTUBHONW MOIIHOCTH Ha JIabOpaTOpHOW MOJEH, OIEeHKa
BiustHusg KPH Ha pexxum HanpspkeHHst U pacdeT 3KOHOMUYECKoro 3¢ddexra.
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2.2. BBeneuue

OOMeH peakTHBHOM MOIIHOCTBIO MEXKIy CHUCTEMOH 3JIEKTPOCHAOXKEHHS MNPEANpUsATHS U
anekTposHepreruyeckoil cucremoin (99C) persnamentupoBad «lIpaBunamu 1oiab30BaHUs
JIEKTPUYECKOW M TEIUIOBOM SHEPrueil». Y CTaHOBIEHHME KOHKPETHBIX TPEOOBAaHUN K PEXUMY
PEaKTUBHOM MOIIHOCTHU KaX10r'0 U3 IPEIIPUATUN OCYILECTBIISETCS IIPU €KETOTHOM 3aKIIIOUCHUN
JIOTOBOpA Ha MOCTABKY 3JIEKTPOIHEPTHH OT 3JIEKTPOCHAOKAIOIIEH opraHu3anui. JKOHOMUYECKU
000CHOBaHHBIC BXOJHbIC peakTUBHBbIC MoIIHOCTA (Q 57 1 Q 52) [4] 3agaroTcs NMpeanpUATHEM
mubdepeHIIMPOBaHHO, B 3aBUCHUMOCTH OT MOTPeOJIsIeMONM MOIIHOCTH M AJIEKTPUYECKOU
YIaJE€HHOCTU MPEANPUATUS OT OCHOBHBIX MCTOYHUKOB SHEPTUU (AJIEKTpOCTaHLMif). YncnoBbie
3HaueHus Q o; 1 Q 52 onmpenensoTcss B pe3ysibTaTe pacuyeToB ONTUMAIBHBIX PEKUMOB PabOTHI
YHEPrOCUCTEMBI B TIEPHOIBI €€ MAaKCUMATBHBIX (Q 57) 1 MUHIMANBHBIX (Q 57) HATPY30K.

B pabote uccnenyercs y3en Harpy3Ku, cxeMa 3aMelleHHs] KOTOpOro IoKa3aHa Ha puc.’.

Cxema coziepkuT ToJibko oaHy u3 cekuuii ['TII (mpaByro cex1inio), MOCKOJIbKY BTOpast yCIOBHO
CUMTAETCs aHAIOTWYHOH. ['panuma OanaHCOBOM NPHUHAMICKHOCTH HAXOAUTCS Ha YPOBHE
BBICOKOBOJIBTHBIX BBOZIOB TpaHcpopmaTtopos I'TII1. Ha rpanuiie cBoAsTCS KOHTPOJIbHBIE OaTaHChI
AKTMBHOM M pEaKTHUBHOM MOIIHOCTEH. KOHTpOIb OCYyIIECTBIAETCA HaA IIOCIIEIO0BATEIbHBIX
MOJTy9acOBBIX HMHTEpBaJlaX BPEMEHHM NpPU IMOMOIIM CYETYUKOB HSHEPTUU C (PUKCHPOBAHHEM
MaKCHMyMOB WJIM TpPU TOMOIIM CHEIHAIbHBIX aBTOMAaTHU3MPOBAHHBIX HH(OPMAIMOHHO-
MU3MEPUTEIIbHBIX CUCTEM.

B  nabGopatopHoil  Momenu  HMCTOYHMKAMHM  PEAKTUBHOM  MOIIHOCTH  SIBISIOTCSA:
anekTposHepreruueckas cucrema (Q 57, Q »52), CHHXpOHHBIA 3aekTpoaBurareiab (Q o),
kougeHcaropueie yctanoBku bK1, BK2 nanpsokenuem 10 kB (Q x3) u BK3 nanpsoxkenuem 0,4 kB
(Q xu); moTpeduTeasIMU — Hapry3ka Ha mmHax 10,5 kB (Q 1) u Harpy3ka TII (Q 2).

Puc.7. Cxema 3amelieHus y3ia Harpy3Kku

HawnnydmMm (onTUMalbHBIM) PEKUMOM KOMIIEHCAIIMHM PEAKTUBHBIX HArPYy30K OYAET PeKuM,
COOTBETCTBYIOIMH MUHUMAIbHON BEJIMYMHEE FOJIOBBIX PACUETHBIX 3aTPAT U YAOBJIETBOPSIOLIUI
TpeOOBaHUS DJIEKTpOIHEpreTuuecko cuctembl [4]. s HaX0XKAEHUS OTOro pexuma
cocraBisieTcsl (DYHKIHMS pacueTHBIX 3aTpaT (1iesieBas (PYHKIHS) U 3alUCHIBAIOTCS OTPaHUYCHUS
[4,5]. OnTUMaNbHBIMH CUUTAIOTCS TAKUE MOIIIHOCTH KOMIICHCUPYIOIIUX YCTPOMCTB, MPU KOTOPHIX
neneBass (QyHKUMS NPUHUMAET MHUHHMMAaJIbHOE 3HAYEHHE B O0JIACTH JIOMYCTUMBIX PEIICHUM.
OO6sacTe JOMYCTHMBIX pELIEHUIH ONpeAensercs OrpaHMYEHUSMHU, HaKIAJbIBAEMbIMH Ha
momrHocTu KVY. Pacuer ontuMansHeIXx MomHocTell KY, B onmmcanHO# BEIIIE TOCTAHOBKE 3aa4H,
IIPOU3BOJUTCS C IOMOIIBIO METOJOB MAaTEMAaTUYECKOTO TPOrPaMMHUPOBAHUSI.

B na6oparopnoit ycranoBke moaenupyercs He Bcsi [19C, a tonpko I'TII u ogHa U3 11€X0BBIX
MOJICTAHITMH ¢ TUTAIONICH ee KabenpHOoM muHuel. Harpyska Q1 mpencrasiisier co0oit cyMMapHYO
PEaKTUBHYI0 MOULIHOCTb. MOTpeOisieMyto octaibHbiMU TII, 4mMcio M MOLIHOCTH KOTOPBIX HE
U3BeCTHBI. B aTux ycrnoBusx 3amauy onTtumuzanuu pasmemieHus KY moxHo pemars 6e3
IIPUMEHEHHNS ONTHUMU3ALMOHHBIX METOJOB, Pa3ciiuB €€ Ha JBa dTaIa.

Oran nepsbiii. PacemarpuBaetcs TII (puc.8) u onpenensiercs Q xu

Puc.8. PacueTHas cxema 3amelieHus s

IIEpPBOTO dTara pacueToB

s onpenenenus Q xy 3anucbiBaeTcs (QYHKIMS FOJOBBIX PACUETHBIX 3aTpart.

R m 2

3(Qun) = E-AKy - Qpy +Co| AP Qi +U2—T1703(Q2 — Qxn ) (5.1)

rne £ — xoddhdunmeHT OTYMCIEHW OT KalWTAIOBIOKEHUH (HOPMATHBHBIC OTYHCIICHHS,
OTYHCIICHUST Ha HKCIUTyaTalldi0 M BOCCTAaHOBJCHHWE 00OpymoBaHWs). UWCIeHHbIE 3HA4YeHUs E
CIIeAyeT MPUHATH 10 yKa3aHHIo mpemnoaoBaress B mpeaenax (0,2 — 0.4);

AKy+ — YnenbHas CTOMMOCTh KOHJIEHCATOPHBIX YCTAaHOBOK HH3KOro HampsbkeHus (150
py0/kBAp);

C, — yIenbHas CTOMMOCTh IOTEPb AKTUBHOW MOIIHOCTH (33JaeTcsl MpenojoBaTeieM B
npenenax ot 800 mo 1200 py6/xBT);

AP- ynenbHbIE TIOTEPH AKTHBHOW MOIIHOCTH B KOHJCHCAaTOPHBIX YCTAHOBKaX HAIpPsOKEHUS
(0,003 xB1/xBAp);

Rrr — npuBenenHoe k Hanpsbkenuto 10 kB conporuienue tpanchopmaropa nexosoit TI1 u
NUTAOLIEH ero JIMHUM 3MeKTponepeaayn, Om.

BenmumHa 3TOT0 CONPOTHBIICHHS OMPEeNseTCs 110 JaHHBIM Ta0Jl. 1 onrcaHus 1abopaTopHOM
YCTaHOBKH;

U — cpeanee nanpspkenue Ha muHax [TII (10 kB);
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Q2" — mnambosblnas peakTHBHAs MOIIHOCTh Harpysku TpaHcdopmaropa T4 B mepuon
MaKCHUMAaJbHOH aKTUBHOW MOIIHOCTH HArpy3Kd HHEPrOCHCTEMBI (IJIsl YNPOILICHHS pPabOTHI
cuntaeM, 4yTo Tpanchopmarop T3 oTKIIOUEH W B pacyeTax He yuuThiBaeTcs). Ompeaensercs mo
rpaduxky Harpy3ku T4, mnonyderHomy B pabore Nel. Ilepomn wmakcumyma 3amaercs
IPEIOIOBATEIICM.

AP U?
R ="

T 2

HT

rne APk3 — moTepu KOPOTKOTO 3aMbIKaHus B TpaHchopmaTope, kBT (Tadin.1.1);
Sur— HOMHHAJIBHAS MOLITHOCTH TpaHchopmaTopa, KBA;
Ro — yAenbHOE aKTUBHOE CONPOTUBIIEHUE JIMHUM IeKTponepenaun, OM/KM;
|- nuvHA TMHWK SJIEKTpONIepeiaut, KM.
MoUIHOCTh KOHAEHCATOPHOM OaTapen onpenessieTcss U3 ypaBHEHUs

100+ R, -1 5.2

PacuetHOE BBIPAXXCHHUEC HMCCT BU
0. —qn_ EAK,+C AR,
2.C. R,

Oran BTopoil. Ha aTOM 3Tane paccmarpuBaercs 3ajja4a Hax0KACHHS ONITUMAJIbHBIX 3HAUEHUN
Q xg u Q » (puc.9). BennmunHa HEKOMIICHCHPOBAHHON MOIIIHOCTH, MEpeIaBaeMoil dYepes
tpancopmarop T4, nokazana Ha cxeme Kak Q 7.

@yHKIMA FOIOBBIX PACYETHBIX 3aTpaT AJI 3TOTO ATana pacyeToB UMEET BH/]L

3 (Q ks, Q)=E-AKp Q 8 +Co-(APxs* Q k3 +K1- Q 4+K2 - Q 4%), py6/ron, (5.5)

rae E, C, — cm. Beipaxenue (5.1);

AKp — ypaenbHas CTOMMOCTb KOHJIGHCATOPHBIX OaTapeil Bbicokoro HampspkeHus (120
py0/kBAp);

Puc.9. PacueTHas cxema 3aMelIeHUS

JUISL BTOPOT'O 3Tara pacyeToB

APkp — ylenbHbIE NOTEPU aKTUBHOM MOIIHOCTH B KOHJIEHCATOPHBIX YCTAHOBKAaX BBICOKOTO
Hanpspkenus (0,002 kBt/kBAp);

K1, K> — ko3 uunenTsl, XapakTepusyrolue NoTept akTuBHo# MoitHocty B CJ1, 3aBucsmiye
ot Q, (K1= 0,011 xB1/xBAp, K2 = 0.00019 kBT/kBAp?).

@ynknusa Jlarpanxka

L (Qxs QoA)=3 (Qrs Qo+ AQ1"+Q1-Q3 — Qxs- Qv), (5.6)

rae Q 1™ — peakTHBHAs MOIIHOCTH Harpy3ku Ha muHax 10 kB T'TII B nmeprox MakcUManbHOR
AKTHUBHOM MOIIHOCTH Harpy3ku 99C.

Mormaoctr Q ks 1 Q o OIIPENENAIOTCS pelieHueM CUCTEMbI YpaBHEHHH

oL

Qe

al':O, (5.7)

0Q,

Lo

U3 (5.7) MOkHO OTyunTh BRIpaXKeHHe s pacueta Q ks, Q o B 00mem Bue:
o_ 1[EAK
' K2\ C,
Qs =Q" +Qr —Q5 —Q,. xBAp (5.9)
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C nomomrsro (5.4), (5.8), (5.9) BeUMCISAIOTCA HEOOXOIWMBIE YCTAaHOBJICHHBIC MOITHOCTH
KOHJIGHCATOPHBIX OaTapeii n HanOobIIas peakTuBHas MoHOCTh CJI. OTpHunarenbHble 3HaUeHUs
pPacyYeTHBIX MOIIHOCTEH CBUICTEIHCTBYIOT 00 OTCYTCTBHM 3KOHOMHMYECKOHW IIE€JIeCO00pa3sHOCTH
UCIIOJIb30BAaHUsl COOTBETCTBYIOIIETO MCTOYHMKA pPEAKTUBHOW MOIIHOCTH. Ero 3HaueHue
NPUHUMAETCS paBHBIM HYJ10. Bennunna Q o He TOJKHA MPEBBIIATH TOMYCTUMBIX 3HAUYCHHUN 110
yclIOBUSIM HarpeBa craropa U poropa CJ/] ¢ ydyerom ero 3arpy3kud IO aKTUBHOM MOIIHOCTH.
[TpoBepka C/] mo ycnoBusiM HarpeBa B 1aOOpaTopHOU paboTe He IPeIyCMOTpPEHA.

O6opynoBanue

ITonmHoe wucnonbs3oBanue Bcex KY skoHOMHMYECKM OOOCHOBAHO TOJBKO B IEPHUOJ
MakcumanbHOW Harpy3ku ODC. Ilpu cymecTBeHHO H3MeHsIomeMcs Tpaduke peaKkTUBHON
MOILIHOCTH Harpy3ku TpeOyercs peryiaupoBanue KY. B snaboparopHoil ycTaHOBKe
IPEIYyCMOTPEHO PYYHOE AUCKPETHOE peryiupoBaHue Q o M aBTOMaTHYECKOE peryJupoBaHHE
KOHJIEHCAaTOpHBbIX  Oarapeil. [I'paduku perymupoBanuss Ky cTpostcs Ha OCHOBaHUU
ONTUMHU3AIMOHHBIX pacueToB ¢ yueToM TpedoBanuii 39C (Qr7, Q»2). Perynuposanue KY nomkHo
o0ecrneunTh MUHUMAJbHBIE IOTEPU DJICKTPOSHEPrUM U TpeOyeMblii ypOBEHb KauecTBa
HaIpsKCHUS.

JIJ1st OTIenBHOTO y3J1a Harpy3KH, KOTOPBIA UCCIEAYeTCS B JaHHOW paboTe, ONTUMU3AIMS HE
tpebyercs. I'paduku perymupoBanust KY B 3ToM citydae MOTYT OBITH TOCTPOEHBI 0€3 pacueToB.
OCHOBO /17151 UX TIOCTPOCHUS ABISIOTCS TpapyUKU peakTUBHOW Harpy3ku Ha muHax 10 kB u 0,4
kB. [Ipu noctpoenuu rpagukoB peryaupoBaHus CIEAYyeT yUECTb:

B mepuon makcumanbHOW akTUBHOM MoIMHOCTH Harpy3ku 2O32C mnotpebieHue
PEaKTHBHON MOIIHOCTH HE JOJDKHO MPEBOCXOUTH BeIHUnHy Qo).

2. B nepuon MUHMManbHOM Harpys3ku notpedisiemMas peakTHBHAs MOIIHOCTh JIOJDKHA
ObITh MeHbIIIE, ueM Q2.

2.3. [TopsiioK BBITTOTHEHUST PaOOTHI

2.3.1. [lonyuuTts y npenoaoBaTes CAeAYIOIIYI0 HCXOIHYI0 HHPOPMALIHIO:

a) Qs1, Qa2;

0) MHTEepBajJbl BPEMEHHU, COOTBETCTBYIOIIME NEPHUOaM MAaKCUMyMa U MUHUMYMa aKTUBHOM
MOIIHOCTH Harpy3ku 99C;

B) YJEJIbHYIO CTOUMOCTh OTEPh aKTUBHONU MOIIHOCTH C,

2.3.2. Ilo dpopmynam (5.4), (5.8), (5.9) onpenenuts mouHocTr KY (nBa stama). [Tomyuennsie
3HAUEHUSl OKPYINIUTHh 10 OMMXKalIIMX BO3MOXKHBIX BEJIMYMH, YKa3aHHBIX Ha MHEMOCXEME
1ab0paTOPHON YCTAHOBKH.

Mo1HOCTh Harpy3KkHu B3sTh 0 TpaduKy, MOJIy4YeHHOMY B JJabopaTtopHoii pabote Nel, mpouyro
HEo0X0IUMYI0 HH(OpMaLIHIO ClIeAyeT B34Th U3 Tadu. 1.

2.3.3. IlpoBeputh OamaHc peakTuBHOM MomHocTH Ha muHax [TIII B wacel Makcumyma
akTuBHOM Harpy3ku DIC. B cimydyae HE0OX0IMMOCTH BBIOIHUTH KOPPEKTUPOBKY MoIIHOCTel KY
¢ L1efblo obecnedyeHus OanaHca.

2.3.4. Tloctpouts rpadmKu peryIupoBaHuUs MOIHOCTEH KOHIeHCAaTOpHbIX O0aTapei (Qxr, Qxs)
U cuHXpoHHoro asuratens (Qo). Ilpu noctpoennn rpaukoB pekoMeHayeTcss 00paTUTh BHUMaHKE
Ha TEXHUKO-3KOHOMUYECKHE XapaKTepUCTUKU U 3 (HeKTUBHOCTB pacnonaraembix KY.

2.3.5. IlpoBeputs Oananc peakTuBHOM MomHOCTH Ha muHax [ TIIT B yackl MUHMMYyMa akTUBHOM
Harpy3ku 99C.

5.3.6. CoOparp cxeMy aBTOMaTH4yeckoro ympanieHus aHuandamum T2 (paGora Ne5) u
MOIIIHOCTSIMM KOHJEHCATOPHBIX Oarapeil B COOTBETCTBMM C IOCTPOCHHBIMU TIpaukaMu HX
perynupoBanus. [IpuBecTn 1ab0opaToOpHYIO MOJENIHh B UCXOAHOE pabodee cOCTOsTHUE (BKIIOUYNTH
S1, T4, CI1; orxmrounth T3, BK1, BK2, BK3).

2.3.7. BximtounuTh 1a00OpaTOPHBINA CTEH/] M BBIMTOJIHUTH CIIEAYIOIIEE:

a) MO TIOKa3aHUSIM CUYETYMKOB 3amucarh TIpaduKU HW3MEHEHHsS aKTHUBHOM M pPEaKTHBHOU
MOIIHOCTEH Harpy3ok TpaHchopmatopoB T2 u T4 ¢ yuetom pacuerHbix momHocTed KY u nx
peryJInpoBaHus;

6) 3anucats ¢ nomousio CII Hampspkenue Ha mumHax 0,4 kB TII ¢ yuerom peanuzanuu
MEpOTNPHUATHIA MO UX YIy4IlIeHUIo (cM. paboty Ned).

3anuck TpaUKOB HArpy30K M HANpsDKEHUH (I.»a» U »0») HEoOXOJUMO MPOU3BOJIUTH
OJIHOBPEMEHHO.

2.3.8. loctpouts rpaduku Harpysku (P u Q) ¢ yuerom KV u cpaBHUTH HX ¢ rpadukamu,
NOJy4eHHBIMHU B paboTe Nel.

5.3.9. TlocTpouTh TUCTOrpaMMBbl, BBIYUCIMTH MATEMaTHUYECKUE OXHJIAHUS M JUCIEPCHU
HanpspkeHud Ha mmHax 10 u 0,4 kB ¢ yuerom KPH. Onenuts Bausaune KY Ha pexum
HaINpsDKEHUs, CPAaBHUB MOJIyYEHHbIE PE3YIbTAThI C COOTBETCTBYIOIUMU JaHHBIMU paboThl Ned.
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2.3.10. Onenuts 3xoHOMHIUeckuit 3gdext KPH Ha cyrouHOM nHTEpBajie BpeMEHH B KHJIOBATT-
qyacax COKOHOMIJIGHHOW 3yeKkTposHepruu. OrneHKy 3¢¢eKTa BBIIOIHUTH CPaBHEHUEM IOTEPh
sHepruu B Tpanchopmatopax T2, T4 u xaOenbHO JWHUM, BHIYMCICHHBIX B pabore Nel mo
rpadukam Harpy3ku, He yauTbiBaronM KY 1 moreps B TeX ke 3JeMEeHTax, HO ¢ yueToM KY u ux
pEryJIMpOBaHUS.

Coneprxanue oTuyera

2.3.11. OdpopmuTth oT4eT 0 TAOOPATOPHOI paboTe, KOTOPHIN JOIKEH COMIEPKATh:

a) TaOJIUITy UCXOJHBIX JAHHBIX JJIS BBITOJHEHHUS paOOThI, BKIIIOUYAs TapaMeTphl, OJTYyYeHHBIC
y MpenoIoBaTes;

0) pacuet momrHocTel KV

B) rpaduku peryaupoBanus KY;

) rpadKy aKTUBHOW U pEaKTUBHOW MoIIHOCTeH Harpy3ku T2 u T4 ¢ yuetom KV

n) rpaduku w3MeHeHus HanpsbkeHuid Ha muHax 0,4 kB TII, momydeHHBIE C TOMOIIBIO
camonuinymero BoiabT™Merpa CII;

€) rucTorpaMMbl HanpsbkeHu# Ha mmHax 0,4 kB TII;

) pacueTr 3KOHOMUYecKoro 3¢ dekra;

3) BBIBOJIBI 110 pe3yJbTaTaM paboThI.

5.4. IloaroroBka k pabote

B mpuecce moaroroBku k pabore HEOOXOAMMO O3HAKOMHUTHECS C €€ ONHCAHUEM, H3yYHTb
PEKOMEH/I0BaHHYIO JINTEPATYpPy U COOTBETCTBYIOIIME pa3/esibl KOHCIEKTa JIEKIMH. 3arOTOBUTH
OJIaHKM JUIsl 3alMCH [TOKa3aHUN IpUOOPOB U MPOLyMaTh OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

2.5. KoHTpOJIbHBIE BOIIPOCHI

2.5.1. JlaTh OHATHE peaKTUBHON MOIIIHOCTH, TIOSCHUTH €€ PU3NYECKHI CMBICT U OCOOEHHOCTH
B CPAaBHEHUHU C aKTUBHOIA.

2.5.2. Yem ormpenenstoTcs npeaeabHble 3HAaUeHUsI PEaKTUBHON MOIHOCTH, KOTOPYIO MOKET
BbI/IaTh B CETh CHHXPOHHAs MallnHa?

2.5.3. JlaTb CpaBHHUTEIBHYIO XapaKTEPUCTUKY MCTOYHOKOB PEAKTHUBHOM MOIIHOCTH,
ucnoiabszyemsix B COIIIL.

2.5.4. Kakum 006pa3oM peakTHBHAS MOIIHOCTbH BIIUSIET HA PEKUM HAMPSIKEHUS dIIEKTPUIECKON
cetu?

2.5.5. TpeboBanusi, npenbsasisiemble 99C K pexuMy peakTuBHOM MoutHocty COIIIL.

2.5.6. Kak oneHuBaercs 3KOHOMHYECKHH 3(DQEKT BHEAPEHHS PacueTHOro ONTHUMAaJIbHOIO
peXrMa KOMITEHCAI[UN Harpy30K MpeapusITHs?

2.577. C xakod 1eNbl0 BBINOJHSAETCS PEryJIUPOBAHME MOIIHOCTEH KOMIEHCHUPYIOIINX
YCTPOUCTB?

2.5.8. IlepeuncnuTh U NOSACHUTH MPUHLUIIBI TOCTPOEHUS rpadukoB perynupoanus KVY.

2.5.9. Ilouemy BXO/IHbIE pEAKTUBHbIE MOIIIHOCTH 33AI0TCSI MPEANPUATUEM UHIUBUTYyaTIbHO?

2.5.10. Yo noHMMaeTcs 1o ONTUMHU3ALUEN peXuMa KOMIIEHCALlUN PEAKTUBHBIX MOILTHOCTEN
Harpy3ok?

2.5.11. IloAcHUTH MPeUMyIIECTBA U HETOCTATKU UHIMBUAYAbHOW KOMIIEHCAIIMM PEAaKTUBHOM
MOII[HOCTH.

4.3. JJabopaTopHas padora Ne3

Tema 3anamus OTKIOHEHUS HANPSDKEHUS, pa3Max U3MEHEHUH HampshKeHus, Gruukep,
HCCUHYCONAAJIbHOCTh U HCCUMMETPUA HaHpﬂ)KeHI/Iﬁ B paCnpeacInTCIbTHBIX JICKTPHUYCCKUX
cerax 10-0,4 kB

lleJlb 3anamus. HpI/I06peCTI/I HAaBBIKW BBIMIOJIHCHUA pacyCTa SJICKTPUUICCKHUX HAI'PY30K B
OJICKTPOYCTAaHOBKAX HAIIPAKCHHUEM BBIIIC 1 xB MCTOAOM YIIOPSAJAOYCHHBIX AUArpaMM.

Teopernueckas yacTb

OTKIJIOHEHHUs HANIPSDKEHUS, pa3Max W3MEHEHHH HanpsokeHus, IuKkep, HeCUHYCOUIaTbHOCTh U
HECHUMMETpUS HANPsDKEHUH B paclipele/InTeNIbTHBIX IeKTpruueckux cetsx 10-0,4 kB

. Llens paboThI

M3yunTh METOAMKY OLIEHKM YPOBHEHM HAIpPsDKEHHS B CETH M CIIOCOOBI MX YIy4IIeHHs Ha
CYTOYHOM MHTEpBaJIC BPEMEHH.

3.2. Beenenue
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Nwmerorcss 1Be OCHOBHBIE MPHUYMHBI, OOYCIIaBIMBAIOIIME HW3MEHYMBOCTh HANpPSDKEHUS B
NIEKTPUYECKUX CETSAX: HM3MEHUYMBOCTh HArpy30K, BBI3bIBAIOIIAsl M3MEHYMBOCTb IOTEPH
HAIPSDKEHUS, U PETYJIIMPOBaHKE HAIIPSDKEHUS € LENIBIO MTOAIEP>KaHUS €ro B 3aJJaHHbIX IIpeesiax.

YPOBHU HaNpsKEHUS MPUHATO OLIEHUBATh OTKJIOHEHUSMU HAINPSIKEHHUS] OT HOMUHAJIBHOTO V
[1], kOoTOpBIE TAKXKE U3MEHUYMBBI BO BPEMEHU 110 YKA3aHHBIM BBILIE IPUUMHAM.

HawnnyumuMm HanpspkeHHEM Ha 3aKUMax AJIeKTPONPUEMHHUKOB, C TOYKHU 3PEHHS] TEXHUKO-
9KOHOMHYECKOH 3¢ dexkTuBHOCTH UX pabotsl, seissercs U (t)=U,=const, t.e. V=0. ObecrieuunTs
TaKOH pPEXUM HANpPSDKEHUS JUIS BCEM MacChl DJIEKTPONPUEMHHKOB B CETH NPAKTUYECKH
HEBO3MOKHO, o3Tomy Becernga V=0. [Ipuuem uem Oosblie BenuunHa V, TEM XyxXKe HallpsHDKEHUE.
N3 osrToro mpaBmiia uMeeTCs pAA  HCKIIOYCHHH, Hampumep, uid cinabo  3arpyKeHHOTo
ACMHXPOHHOT'0 3JIEKTPOJIBUTATENS HAWIYULIUM SIBJISIETCS HAIPSKEHUE, MEHbIIIEE HOMUHAJIBHOTO.
Bennuuna nomycrumsix 3Hauennii V nHopmupyercst [OCT [2] B esioM a7t 3J€KTPUIECKUX CeTel
B 3aBHCHMOCTH OT WX HampsbkeHus. HambOonee xectkue TpeboBanus k BenuwumHe V B ['OCT
NPEIbSABISAIOTCSA, €CTECTBEHHO, K TEM CeTsIM, KOTOpble MHUTAlOT OCHOBHYIO Maccy
anekTponpueMHUKOB (cetu 10 1000 B).

Tabauma 3
Jlonyctumble 3HaueHus oTKIoHeHu# Hanpshkenus no ['OCT 13109—97
Hanpsioxenue JonycTumeble 3HaUEHUS
ceTH
HOpM MaKCHUM
QJIbHbBIE AJIbHbIE
o 1 kB + 5% +10%
6...20 kB _ +10%
35 kB u BbI11IC - _
Ob6opynoBanue

Jns cereit HanpsbkeHueMm a0 1000 B ¢ uHTerpanpHoi BeposTHOCTHIO 0,95 nomycTUMBL
OTKJIOHEHUS HanpshkeHus + 5%, ¢ BeposTHOCTHIO 0,05 1omycTuMBbl O0JbIINE OTKIOHEHHS, HO OHU
HE TOIDKHBI peBbimath + 10%.

OneHKy MaKCHUMaJbHBIX OTKJIOHEHUH HANpsDKEHUs OOBIYHO TMPOBOAAT IS PEXHMOB
MaKCHMaJbHBIX U MMUHHMAJIbHBIX Harpy30K € IOMOILBIO NOCTPOEHHUS JHAarpaMMbl OTKJIOHEHUN
HaNPSDKEHUS B CETH.

Jlnis MofienupyeMoil ceTH pacueTHas cxeMa M JuarpaMma V nmokasaHsl Ha puc. 6.

Ha stom pucyske:

Vyn — OTKIIOHEHUS HAIIPSDKEHUS B ICHTPE NMUTAHUS;

A U1 — notepst HatipsikeHus B Bo3ymHoi auHuM 110 kB, nuTatomeit tpancopmarop I'TII;

Vo — OTKIIOHEHHE HampsHKeHHs Ha JIMHMM pazjena OalaHCcOBOM NPHUHAJUIEKHOCTH ceTei
HHEProcHa0KaroIel OpraHu3ally U CeTe MOTPeOUTENs AIEKTPOIHEPTUH;

V1 — oTki0OHeHue HanpspkeHus Ha muHax PY 10 kB I'TIIT;

A Uz — noreps HanpsikeHus B Tpancopmatope ['TIIT;

E1 — no6aska nHanpsbxenus tpancopmaropa I'TIIT;

AUz — noteps HanpspKeHUs B KabenbHOM IMHUY, TuTatomel Tpancgopmarop T4 uexosoit TIT;

E> — no6aBka HanpspkeHus Tpanchopmaropa uexosoit T1I;

V> — oTkiioHeHUe HanpsbkeHus Ha mmHax PY 380 /220 B nexosoii TII;

AU4 — moTeps HanpsHKEHHs! B IEXOBOW CETH (HAampuMep, B IUHHOM Maructpanu [1IM);

V3 — OTKJIOHEHHME HAmpsHKEHHs B CETH B TOYKE MPHUCOETUHEHUs Hambosee yHaJleHHOTOo
AIIEKTPONPUEMHUKA.

B ycnoBusix skcrutyaTaliii Bce MOTPEOMTENH PacCUUTHIBAIOT Tpedyemble 3HadeHus Vo A
PEXKMMOB MaKCUMaJbHBIX 1 MUHUMAJIBHBIX Harpy30K C y4€TOM CBOMX CPEJCTB PEryIupOBaHUs
HanpspkeHus. Eciiu sHeprocHa0xaroias oprann3anys He BhIIEPKUBAET ATH YHAUEHUS, TO K HEl
NPEIbABISIOTCS dKOHOMHUYECKHE CaHKIUHU. [1oaToMy BbIMONHEHUE HaAcTosIIEH JabopaTopHOM
paboThl OPUEHTHPOBAHO HAa HCCIIEIOBAaHUE OTKIOHEHUW HAmNpsHKeHUs B MPOMBIIIJICHHON
AIIEKTPOCETH, TPOBOAUMOE C IIEJIbIO PEIIeHMsI TaHHOM 3a1auu — pacyeT TpedyeMbIx 3HaueHui Vo
JUTSL peKMMOB MaKCUMaJIbHBIX 1 MUHUMAJIbHBIX HarPY30K.
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[Torepst HaMIPsXKEHUS B 3JIEMEHTE CETH C COMPOTUBICHHEM Z=R+jX 1 TOKOM | =1 — J |
onpenenstorcs mo hopmyie
| R+1 X
AU ="——""100%

H
Bce HeoOxonuMble mapamMeTpbl 3JEMEHTOB MOJEIUPYEMOW ceTu MpHuBeAeHbl B Tabn.l, a

napameTpbl Tpanchopmaropa T2 paccunrtansl B 11.1.3.1. maboparopHoii padoTher Nel.

3.3. 3amanue)

3.3.1. [ToaroToBUTH YCTAaHOBKY K paboTe:

1) s usmepenus Hanpsukenus Ha mrHax 10 kB T u 380 /220 B niexosoii TIT B cyrouroM
[IUKJIE BPEMEHH MOAKIIOYUTh CAMOIHUIIYIIIE TPUOOPHI B COOTBETCTBHH CO CXEMOM pHC 2;

2) BKIIOYUTH IUTAHUEC YyCTaHOBKUM u TpaHchopmarop T4, orkmrounts T3, BKIOYHTH
0000menny0 Harpy3ky Ha mmHax 10 kB Si, Bkmounts CJI, OTKIIOYUTH KOHIIEHCATOPHBIC
Oarapeu bK1, BK2, BK3 u ¢unsrpokomnercupyrotiee ycrpoiictBo OKV;

3) mepexitouarens anmand rpanchopmaropa T2 u nepexirouarens [IBB Tpanchopmaropa T4
YCTaHOBUTH B HYJIEBOE MOJIOKEHHUE;

4) mnepexirouaTeNb 3aJaHus ypOBHS HanpspkeHus B ceTd 110 kB ycTaHOBUTBH B MOJIOKEHUE,
YKa3aHHOE MPEnoIoBaTeNeM.

3.3.2. 3amycTuTh YyCTaHOBKY HakaTueM KHOMNKU «IlyCk» M TpOU3BECTH PETUCTPALHIO
rpadukoB U (t) na murax 10 kB I'TIIT u Ha maax 380 /220 B 1iexoBoii TII Ha cyTOYHOM IHKIIE
BPEMEHH C T[OMOIIBI0 CaMONUIIYIIUX mpubopoB. Ilpu HEBO3ZMOKHOCTH HCHOIH30BATh
CaMOTHUIIIYIIFe TPUOOPBI IpoBecTH peructparuio rpadukos U () mo muroBsiM mpubopam.

3.3.3. O6paboTaTh pe3ynbTaThl U3MEPEHUN:

1) noctpouth rpaduku V (t) mis mmn 10 kB TTI u aus mua 380/220 B nexosoii TIT;

2) IOCTPOUTh THCTOTPAaMMbl OTKJIOHEHUH HaIpsHKEHHUS W BBIYUCIUTD UX CpPEIHUE
3HAUEHUS U IUCIEPCUU.

3.3.4. I[lpoananu3upoBaTh MOJY4YCHHbIE PE3yabTaThl. ONpeneauTh ONTUMAIBHYIO CTYICHBb
[16B Tpancdopmaropa T4 u pazpaborats rpaduk nepexmouenus anmand PITH tpanchopmaropa
T2. Ilpu 3TOM BO3MOKHOCTb pPEryiupoBaHus HanpskeHus ¢ nomoinpto Kb B nanHoil pabote He
VUUTHIBATH.

3.3.5. YCcTaHOBUTH TEpEKIIouaTeeM, Paclol0KEHHBIM Ha JIMIICBON TaHe N, HE00X0UMYIO
crynesb [IBB Tpancdopmaropa T4 u Ha HAGOPHOM MOJIE C MOMOIIBIO NEPEMBIUEK MPOrpamMmy
nepekitouenust anuang PITH tpancdopmatopa T2. IToakmrouuTs M NMOATOTOBUTH K pabote
CaMONHUILYIIHE MPUOOPHI.

3.3.6. 3anmyCTUTh YCTAHOBKY M IIPOBECTH PETUCTPALMIO HANPSIKEHUI HAa CYTOYHOM IUKIIE
aHajoruyHo n.4.3.2.

3.3.7. O6paboTath pe3ynbTaThl U3BMEPEHHI B COOTBETCTBUU C 1.4.3.3. U OLIEHUTh COOTBETCTBHE
HanpspKeHus B Moenupyemoit cetu Tpedosanusim ['OCT [2].

3.3.8. 1o momy4yeHHBIM B TyHKTE 4.3.7. pe3yabTaTaM MOCTPOUTH JIJIsl PEKUMOB MaKCUMAJIbHBIX
U MUHUMAaJIbHBIX Harpy3oK JAMarpaMMbl OTKJIOHEHMH HANpsDKEHUS IS MOJETUPYEMOW CeTH
(ananoruuHo puc.4.1). Otknonenus Vi u V2 onpeaenstorcs Npu 3TOM SKCIIEpUMEHTaIbHO, Vo —
pacueTHeIMITYTeM 110 popmyrie (4.1). Tak kak Ha MO/IeTTH HE TIpecTaBiIeHa 1iexoBas ceTb 380/220
B (IM Ha puc.5), To motepu B 310ii cetu (AU4) He yuuThIBatOTCS U V3 HE OI[CHUBAETCS.

3.3.9. llpunss nns mmH 380/220 B uexooii TII nomycTuMblie 3HaUeHUsT OTKIOHEHUH V ™), don
=5%, V 5 4on =0, onpeIeTUTh COOTBETCTBYIOIIHE OTKJIOHEHUS Vo, KOTOPBIE JOJKHA 00€CTICUNTh
SHEpProcHadkaroIas opraHu3anus Ha JUHUM pazjena 0allaHCOBOW MPUHAIJICKHOCTH ceTel s
PEXKUMOB MaKCUMyMa U MUHUMYMa Harpy3ok.

[IpunaATE BpeMsa Makcumyma ¢ 8 1o 12 gacoB yrpa, MUHAMyMa — ¢ 2 10 5 yacoB Houu. [Ipn
TOM HEOOXOJMMO TOMHHUTH, YTO B peaJbHOM NpaKkTHKE pacueTa TpeOyeMmbIx 3HaueHuUu Vo
HE00X0IUM y4eT paboThl KOMIIEHCUPYIOIIUX YCTPONCTB, YTO B HAaCTOsIIIEN JabopaTOopHO paboTe
HE TPOU3BOJAUTCS IJIsl YIPOIICHHUS €€ BBIINOJHEHUS M €lle B CBSI3U C TEM, YTO BOMPOCHI
KOMIICHCAIIMM PEaKTUBHBIX HAarpy30K paccMaTpUBAIOTCS B CieayrolIei 1adopaTopHoiil padoTe.

Conepxanne orderal3.3.10. Opopmuts otder mo gabopaTOpHO paboTe, KOTOPBIA JOIKEH
COJIEPIKaTh:

- (bopMyIHPOBKY 33a4 HCCIEIOBAHUM;

- pE3yJIbTaThl OLICHKU OTKJIOHEHUH HANPsKEHUH B MOJENUPYEMOH ceT 1o 1m.4.3.3.;

- CYTOYHBIH rpaduk nepekitoueHus anmnamnd tpaacgopmaropa T2;

- pe3yabpTaThl 110 11.4.3.7, HoIyuyeHHbIE NIOCIIE peanu3aliil MEPOIIPUSATUI;
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- HanpspkeHus 1o 1m1.4.3.8 u 4.3.9;
- BBIBO/IBI 110 padoTe.
3.4. IlonroroBka k pabore
CamocrosTenbpHas NOArOTOBKA K pa00OTE COCTOUT B CIIETYIOLIEM:

1) IIOBTOPEHHE TEOPUTUUECKOr0 MaTepuana [1];
2) HOJrOTOBKA K OTBETaM Ha KOHTPOJIbHbBIE BOIIPOCHI;
3) pacuer norepb HanpskeHus B TpaHcpopmarope T2 i peKMMOB MaKCUMAaJbHBIX U

MUHHUMAJIBHBIX Harpy30K, HE0OX0MMBIX i BbITtosiHeHHS 11.4.3.8 1 4.3.9 3amanus.

3.5. KoHTpoJsibHbIE BOIPOCHI

3.5.1. Kakue nomyckaroTcsi OTKJIOHEHHS HANpSHKEHUs] B MPOMBIIUIEHHBIX 3JIEKTPOCETAX I10
I'OCT 13109—97 u nouemy?

3.5.2. Kak 3aBucuT paboTa pa3IMYHBIX 3JIEKTPOINPUEMHHUKOB OT BEIMYMHBI HANPSIKEHUS B
cetu?

3.5.3. Kakue cmocoObl YIydlmIeHHs HANpPSOKCHUS MCIONB3YIOTCS B MPOMBIIUICHHBIX
AIIEKTPOCETSAX U B CETAX SHEPIOCUCTEM?

3.5.4. TlocTpoiiTe BEKTOPHYIO AMArpaMMy TOKOB M HAIPsDKEHUH JUIsl IPOCTEHIIEN CeTH ¢
conportusienreM R+jX u Tokom | -j I”,

3.5.5. Kakue uMeroTcsi OlleHKH OTKJIOHEHUH HAMpsHKEHUS M KaK OHU BBIYHUCIISIOTCS?

4.4. JlabopaTopHasi padora Ne 4

Tema 3anamusn HCCJ’ICI{OB&HI/IC " peryjinupoBaHuc ypOBHCfI HaIIpsAXKCHUA B
IIPOMBIINIJICHHBIX 3JICKTPOCCTAX.

Llenw 3anamusa. 1IpruoOpecTy HABBIKU BBHIIOJHEHHSI pacueTa JIEKTPUUYECKUX HAarpy30K B

3JIEKTPOYCTAHOBKAX HampspkeHueM Bble 1 kB MeTo10M yropsiio4eHHbIX AUarpamMm.
3HATh: TUIOBBIE IPOEKTHBIE PELLICHUS CUCTEM JIEKTPOCHA0XKEHUSI OOBEKTOB,;
YMeTb: 000CHOBBIBaTh BHIOOpP MapaMeTPOB AJIEKTPOOOOPYIOBAHUS CUCTEM 3JIEKTPOCHAOKEHUS
00BEKTOB, YUUTHIBAs TEXHUUECKUE OTPaHUYEHUS
Buaaners: HaBBIKaMH cOOpa M aHAINM3a JAHHBIX JUIS IPOSKTHPOBAHHUS CHCTEM AJIEKTPOCHAOKEHHS
00BEKTOB.
Dopmupyemoie komnemenyuu: 11K-5 ['0OTOBHOCTBIO OINpeAensTh mapameTpbl 000pYyAOBAHUS
00BEKTOB IPOPEeCCHOHATBHON 1 TETLHOCTH

Teopernyeckas 4acTb

HccnenoBanue u peryinpoBaHie ypOBHEH HANPSKEHUS B IPOMBIIUIEHHBIX JIEKTPOCETSIX

4.1. Llens paboTbl

W3yunth METOAMKY OLIEHKH YpPOBHEM HAamNpsKEHUS B CETH M CHOCOOBI X YIy4IIeHHs Ha
CYTOYHOM MHTEpBaje BPEMEHHU.

4.2. Beenenue

HmeroTcss 7B€ OCHOBHBIE NPUYMHBI, OOYCIAaBIMBAIOIIME H3MEHUMBOCTh HAIPSDKEHUS B
NIEKTPUYECKUX CETSAX: HM3MEHYMBOCTb HAarpy30K, BbI3bIBAIOIIAs HM3MEHYMBOCTH IOTEPH
HaNPsDKEHUS, U PETYJIMPOBAHKE HANIPSLKEHUS € LENBIO MTOAIEPKAaHU €r0 B 3aJJaHHBIX NIpeAeiax.

YpoBHH HaNpsHKEHUS MPUHATO OLEHUBATH OTKJIOHEHUSIMHU HAIPSDKEHUS OT HOMUHAJIBHOTO V
[1], koTOpHBIE TaK)ke U3MEHUUBBI BO BPEMEHH 110 YKa3aHHBIM BBIIIE TIPUYMHAM.

O6opynoBanue

HawmnyumuMm HanpspkeHHeM Ha 3aKMMax 3JIeKTPONPHUEMHHUKOB, C TOYKHU 3PEHHS] TEXHUKO-
SKOHOMHYECKOH 3P PeKTHBHOCTH uX padoTsl, sBisercs U (t)=U,=const, T.e. V=0. OGecneuntsb
TaKOM pPEXUM HaNpsDKEHUS Uil BCEM MacChl JJIEKTPONPUEMHUKOB B CETH MPAKTHUYECKU
HEBO3MOXXHO, ToaTOMY Beeraa V=0. [Tpuyem uem Oorbiiie BenmuunHa V, TeM Xy)Ke HaIlpsDKEHUE.
N3 osrToro mpaBmia uMeeTcs psAA  HCKIIOYEHHWH, Hampumep, Uil ciabo  3arpyKeHHOTo
ACMHXPOHHOT'0 JIEKTPOJIBUTATENS HAWIIYULINM SIBJISIETCS HAIPSKEHUE, MEHbILIEE HOMUHAJIBHOTO.
Bennuuna nomycrumsix 3Hauennii V Hopmupyercs 'OCT [2] B rienioM Asist 3JeKTPUIECKUX CeTei
B 3aBHCHMOCTH OT WX HampspkeHus. Hambonee xectkue tpeboBanust k BenuumHe V B ['OCT
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NPEIbSBISIOTCS, €CTECTBEHHO, K TEM CeTSIM, KOTOpble THMTAIOT OCHOBHYIO Maccy
anekTponpueMHUkoB (cetu 10 1000 B).

Tabnuna 4
Jonyctumble 3HaueHust OTKIoHeHud Hanpspkenus mo 'OCT 13109—97
Hanpsoxenue JonycTtumeble 3HaUeHUS
CeTH
HOpM MaKCUM
aJIbHbIE QJIbHbIE
o 1 kB + 5% +10%
6...20 kB - +10%

35 kB u BpIIE _ _

g cereit HampsbkenueM 10 1000 B ¢ uHTerpanbHOi BeposiTHOCThIO 0,95 nomyctumbl
OTKJIOHEHUS HanpspKeHus £ 5%, ¢ BeposaTHOCTHIO 0,05 10myCTUMBI OOJTBIIME OTKJIIOHSHWSI, HO OHU
He J0JKHBI peBbimaTh = 10%.

OneHKY MaKCHUMaJbHBIX OTKJIOHEHHUH HANpsDKEHUS OOBIYHO MPOBOJAT JUISL PEKUMOB
MaKCHMAaJbHBIX U MHHHMAJIbHBIX Harpy30K € IIOMOILBIO IIOCTPOCHHUS JHAarpaMMbl OTKJIOHEHUHN
HAIPSDKEHUS B CETH.

Jlia MozienpyeMoi ceTH pacueTHasi cxema U auarpamma V mokasaHsl Ha puc. 6.

Ha stom pucyske:

Vyn — OTKJIOHEHHUSI HAIIPSDKEHUS B IECHTPE UTaHUS;

A U1 — norteps HanpspkeHus B Bo3aymHo smaun 110 kB, nuraromeit Tpancdopmarop I'TII;

Vo — OTKJIOHEHHE HANpsDKEHUS Ha JIMHUM pasjena OalaHCOBOM MPUHAMJIEKHOCTU CeTel
SHEeprocHalXkarleil oprauu3alnu 1 ceTei NoTpeOUTeNs IEKTPOIHEPTHH;

V1 — oTkioHeHHe HanpsbkeHus Ha myHax PY 10 kB I'TII;

A U3 — oteps Hanpspkenust B Tpancdopmarope ['TII;

E1 — no6aska nanpspxenus tpancopmaropa ['TII;

AUz — noteps HanpspKeHUs B KaOenbHOM JIMHUY, TUTatomel Tpancgopmarop T4 uexosoit TIT;

E> — no6aBka HanpsbxeHus TpaHcpopmaropa nexosoit TIT;

V7 — oTkiioHeHue HanpsbkeHus Ha muHax PY 380 /220 B uexosoit TII;

AU4 — oTepst HanpsHKEHHs B LIEXOBOM ceTH (HampuMep, B IMHHON Maructpanu [1IM);

V3 — OTKJIOHEHUE HalpsDKeHUs B CETH B TOYKE IMPUCOEIMHEHUS HamOojee yIajieHHOIo
AIIEKTPONPUEMHUKA.

B ycnoBusix skcIuTyaTaliiy BCe MOTPEOMTENN PacCUUTHIBAIOT TpeOyemble 3HaueHus Vo Juis
PEXMMOB MaKCUMAaJIbHBIX U MUHUMAJIbHBIX Harpy30K C Y4€TOM CBOMX CPEJCTB PEryJIUpOBaHUs
HanpspbkeHus. Eciiu sHeprocHa0xaro1ias OpraHn3aiys He BhIAEPKUBAET ATH YHAUEHUS, TO K HEl
NPEIbABISIOTCS dKOHOMHUYECKHE CaHKIUHU. [1o3TOMy BBINONHEHHME HACTOsIIEN J1abopaTOpHOU
paboThl OpPUEHTHUPOBAHO HA MHCCIEIOBAaHUE OTKJIOHEHWH HANpsKEHUs] B IPOMBIIIJICHHON
3JIEKTPOCETH, IPOBOUMOE C LIEJIbIO PEIICHUs JaHHOM 3a/1aun — pacueT TpeOyeMbIX 3HaueHul Vo
JUIsl pEKMMOB MAaKCHMaJIbHBIX 1 MUHUMAJIbHBIX Harpy30K.

[Totepst HanPsKEHUS B AJIEMEHTE CETH C COMPOTUBIICHHEM Z=R+]X 1 TOKOM | =1 — J |
ompenenstoTes mo hopmyne
| R+1"X
AU =——"100%

H
Bce HeoOxonuMble mapamMeTpbl 3JE€MEHTOB MOJAETUPYEMOWM ceTd MpHuBeAeHbl B Tabin.l, a

napameTpsl Tpanchopmaropa T2 paccunransl B 11.1.3.1. maboparopHoii paboTsr Nel.

4.3 (3amanue)

4.3.1. IloAroToBUTH YCTAaHOBKY K paboTe:

5) Uit u3Mepenust HanpspkeHus Ha muHax 10 kB IT'TI u 380 / 220 B nexosoit TII B
CYTOYHOM IIHKJIC BPEMEHU MOKIIOYUTh CAMOIUIITYIIIE TPHOOPHI B COOTBETCTBUU CO CXEMOU pUC
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6) BKJIFOYUTh TMHTAHUE YCTAaHOBKH M TpaHchopmatop T4, oTkmounth T3, BKIIOYNTH
0000menHy0 Harpy3ky Ha mmHax 10 kB Si, Bkmounts CJI, OTKIIOYUTH KOHIEHCATOPHBIC
Oarapeun bK1, BK2, BK3 u punsrpokomnercupyromiee ycrpoiictBo OKV;

7) nepekiouateny  aHnang — tpancopmaropa T2 wu  mepexmoudarens [1BB
Tparcopmaropa T4 yCTaHOBHUTH B HYJIEBOE TIOJIOKEHUE;
8) NepeKoyaTeab 3aJlanus YpoBHs HampsbkeHus B cetu 110 kB ycranoButh B

II0JIO’KEHUE, YKa3aHHOE IIPEI00BATENEM.

4.3.2. 3anyCTUTh YCTaHOBKY HaxaThueM KHONKHM «lIyck» M INpOM3BECTH pErucTpanuio
rpadukoB U (t) va mmmuax 10 kB I'TIIT u #a mmuax 380 /220 B niexosoii TII Ha CyTOYHOM IHKIIE
BPEMEHH C TOMOIIBI0 caMONUIIyIux npubopoB. Ilpu HEBO3ZMOXKHOCTH HCHOJIb30BATh
CaMOTHUIIIYIIFe TPUOOPBI IpoBecTH peructparuio rpadukos U (1) mo muroBsiM mpubopam.

Conepxanne otdyeta4.3.3. O6paboTaTh pe3ybTaThl U3MEPECHHIA:

3) noctpouth rpaduku V (t) s mwmn 10 kB TTII u ans maa 380/220 B nexosoii TIT;

4) MOCTPOUTH THCTOTPAaMMbl OTKJIOHEHHH HaIpsSHKEHUS W BBIYUCIUTD UX CpPEIHUE
3HAYEHUS U TUCIIEPCUU.

4.3.4. Ilpoanasn3upoBaTh MOJIYYEHHBIE pe3ynbTaTbl. ONpeneanuTb ONTUMAIbHYIO CTYIIEHb
[16B tpancdopmaropa T4 u pazpabdorats rpaduk nepexmouenus annand PITH tpanchopmaropa
T2. Ilpu 3TOM BO3MOKHOCTb pPeryiupoBaHus HanpsokeHus ¢ nomoiupto Kb B nanHoil pabote He
VUUTHIBATH.

4.3.5. YcTaHOBUTH MEpEKIItoYaTeseM, PacioioKeHHbIM Ha JIMIIEBOM MaHeNIn, HEOOXO0IUMYIO
crynesb [IBB Tpancdopmaropa T4 u Ha HAOOPHOM TOJIE C MOMOIMIBIO MEPEMBIUEK MPOrpaMMy
nepeximouenuss anuang PIIH Ttpancdopmaropa T2. Ilogkmtounth M MOATOTOBUTH K pabore
CaMOIIUIITYIIHE TTPUOOPBHIL.

4.3.6. 3anycTUTh YCTaHOBKY M IPOBECTH PETHCTPALMIO HANPSKEHUH HA CYTOYHOM IUKIIE
aHajoruyHo mn.4.3.2.

4.3.7. O6paboTath pe3ynbTaThl U3SMEPEHUI B COOTBETCTBUU C 11.4.3.3. ¥ OLIEHUTh COOTBETCTBUE
HanpspKeHus B Mojenupyemoit cetu TpedboBanusim I'OCT [2].

4.3.8. [1o monyueHHbIM B myHKTE 4.3.7. pe3yJbTaTaMm MOCTPOUTH I PEKUMOB MaKCUMaJIbHBIX
U MUHUMAaJIbHBIX HAarpy3oK JAMarpaMMbl OTKJIOHEHHUW HANpsDKEHUs Ui MOJEIUPYEMON CEeTH
(ananoruuso puc.4.1). Otknonenus Vi u V2 onpeaenstorcs Npu 3TOM SKCIIEpUMEHTAIBHO, Vo —
pacdeTHbIMITYTEM 110 popmyie (4.1). Tak kak Ha MOJICITH HE TIPe/ICTaBICHA IiexoBas ceTh 380/220
B (IIIM Ha puc.5), To norepu B 310it cetu (AU4) HEe yunThIBatoTCs U V3 HE OLIEHUBAETCS.

4.3.9. [Tpunss ans mmH 380/220 B nexosoit TII gomyctumMble 3HaueHHUs OTKIOHEHUH V )5 gon
=5%, V 5 gon =0, onpeneauTh COOTBETCTBYIOIINE OTKIOHEHUS Vo, KOTOPBIE JOKHA 00€CTIeUHTh
HHEprocHad karollas OpraHu3anus Ha JMHUM pasjena 0anaHCOBOM NMPUHAUIEKHOCTH CeTeH A
PEeXMMOB MaKCUMyMa 1 MUHUMYMa Harpy3oxK.

[TpunsaTh Bpemst MmakcumyMma ¢ 8 10 12 yacoB yrpa, MUHHUMYyMa — ¢ 2 710 5 yacoB Houu. [Ipu
TOM HEO0OXOJMMO TOMHHUTH, YTO B peaJbHOM NpaKkTHKE pacuera TpeOyembIx 3HadeHuil Vo
HE00X0IUM y4eT paboThl KOMIIEHCUPYIOIIUX YCTPONCTB, YTO B HACTOsIILIEN JJabopaTOpHO paboTte
HE TPOM3BOJAUTCS [Jsl YHPOIICHHUS €€ BBIIOJHEHUS M €lle B CBSI3U C TEM, YTO BOIPOCHI
KOMITCHCAIIMHN PEaKTUBHBIX Haarpy30K pacCMaTPUBAIOTCS B CIAEAYIONIEH TabopaTOpHOM padoTe.

Conepsxanue oT4yera

4.3.10. OpopmuTb OTYET 1O JTaOOPATOPHOM paboTe, KOTOPBIN JOIKEH COJIEPHKATh:

- (bopMyIHPOBKY 331a4 MCCIEIOBAHUM;

- pE3yJIbTaThl OLICHKU OTKJIOHEHWH HAaNPSKEHUH B MOJEIUPYEMOH ceTH 1o 1m.4.3.3.;

- CYTOUHBIH rpaduk nepexitoyeHus anmang Tpaacgopmaropa T2;

- pe3yabTaThl 110 11.4.3.7, oydyeHHbIE NIOCIIE pealn3alui MEPOIIPUSATUI;

- HanpspkeHus no 11.4.3.8 u 4.3.9;

- BBIBO/IBI 110 padoTe.

4.4. lloaroroBka Kk pabote
CamocTosTenbHas MOAT0TOBKA K pab0Te COCTOUT B CIEAYIOLIEM:

4) MOBTOPEHHE TeOpUTUUYECKOro MaTepuana [1];
5) MOJrOTOBKA K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI;
6) pacyer motepb HampskeHUs B TpaHcpopmarope T2 mis peKMMOB MaKCUMAaJbHBIX U

MUHHMAJIbHBIX Harpy30K, HEOOXOJUMBIX JJIs BeIoJaHeHus 11.4.3.8 u 4.3.9 3ananus.

4.5. KoHTpOJIbHBIE BOITPOCHI

4.5.1. Kakue nOmycKaroTCs OTKJIOHEHUS HaNpsHKEHHWS B MPOMBILIUIEHHBIX AJIEKTPOCETAX IO
I'OCT 13109—97 u nouemy?

4.5.2. Kak 3aBucHT paboTa pazIHyYHBIX DJIEKTPONPUEMHHUKOB OT BEJIWYMHBI HAINPSDKEHHS B
cetu?
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4.5.3. Kakuwe cmnocoObl YIydIIeHUs] HaNPSOKEHUS WCIOIB3YIOTCS B TPOMBIIICHHBIX
AIIEKTPOCETSAX U B CETAX SHEPIOCUCTEM?

4.5.4. IlocTpoiiTe BEKTOPHYIO IMarpaMMy TOKOB U HANPSKCHUH UL IPOCTEHIIEH CEeTH C
conpotusieHueM R+jX u Tokom | -j I”.

4.5.5. Kakue uMeroTcs OLIEHKU OTKJIOHEHUH HAIPSDKEHUS U KaK OHU BBIYUCIISAIOTCA?

4.5. JlabopaTopHasi padora NeS

Tema 3anamus ViccnenoBaHue nomMex 1o 3JeKTPONUTAHUIO B IPOMBIIIICHHBIX
3IEKTPOCETSIX.

Llenw 3anamusa. 1IpuoOpecTy HABBIKU BHIIIOJHEHUSI pacuyeTa JIEKTPUUYECKUX HAarpy30K B
9JIEKTPOYCTAHOBKAX HalpspkeHUeM Bblle 1 kB MeTo10M ynopsioueHHBIX 1uarpamm.

Teopernueckas yacTb

HccnenoBanue moMex 1o 3J1€KTPONUTAHUIO B IPOMBIIIJIEHHBIX 3JIEKTPOCETAX

5.1. Llenb paboThl

VccnenoBanue HpOBAJIOB HAIMPSDKEHHsT B IPOMBIIIJICHHBIX 3JIEKTPOCETSAX, SBISIOILINXCS
HOMEXaMH 10 3JIEKTPONUTAHUIO /ISl HU(POBBIX TEXHUUECKUX CPEACTB.

5.2. BBenenue

B I'OCT [2] ycTaHOBI€HBI HOBBIE IMOKA3aTEIN KaueCTBA dJEKTPOIHEPTUH, XapPAKTEPUIYIOIITHE
KpPaTKOBPEMEHHBIC MCKa)KEHUS HAIIPSDKEHHSI B CETH, BOSHUKAIOIIUE MPH PA3IMYHBIX MEPEXOIHBIX
npoueccax. JTO BBI3BAHO TEM, YTO KpPAaTKOBPEMEHHBIE WCKAKEHUS HANpPSKEHUS SBISIOTCS
MIOMEXaMHU TI0 AJIEKTPONUTAHUIO B HAMOOJBINEH CTENEHH UIsA MU(PPOBBIX TEXHUYECKUX CPEJICTB
(ITC) [3]. Bce noMexu mo 3JEKTPONUTAHUIO HPUHATO AEIUTh Ha JBa BUAA: JJIUTEIIbHbBIE
(mpoBasbl U BBHIOPOCHI HANPSDKEHUS JTUTEBHOCTBIO OT €IMHHI] MIJUTUCEKYH] IO HECKOJIBKHX
CeKyHJ[) U UMITYJIbCHbIE — KOMMYTALMOHHBIEC MEPEHANPSIKCHUS JTUTEIBHOCTBIO, H3MEPSeMOi
MUJUIMCEKYH/IaMU U MUKPOCEKYHIaMH.

Ob6opynoBanue

B nannoii naboparopHoii paboTe UcCaenyroTcs TOIbKO MPOBaJIbl HAMPSHKEHUS, A1 KOTOPBIX
I'OCT [2] ycTaHaBIuBaeT CleqyOIue napaMeTpsbl:

{ — wmrensrocts [IpOBaJIa HAIIPSKEHUS, C; AU — riyOMHa mpoBasa HanpsKeHus, %o.

[IpnunHBl BO3HUKHOBEHMS IIPOBAJIOB HAIPSIKEHUS B JJIEKTPUYECKUX CETIX MPEAIPUATHI
paccmotpensl B pabote [3]. Bce MHOXKECTBO 3THUX NPUUMH MOXKHO pa3JelIuTh HA JiBa BUJA.
I1epBbIil — TPOBAJIBI HAIIPSKEHUSI «IIPUXOIALINE» U3 CETEW YHEPTOCUCTEMBI, BTOPO — MPOBAJIBI,
BbI3bIBAEMbIE SIBICHUSIMH B 3JIEKTPOCETSX NPEANpUATHS (IMMKOBbIE HArpy3KH, aBapuiiHbIE
HEPEKITIOYEHUs U JIp).

Texnuka Ge3omacHocTH

B naGopaTtopHoii ycTaHOBKE CMOAETUPOBaHbI 00a yKa3aHHbBIX BHJa TpoBasoB. [Ipuyem nmpoai
BTOPOTO BUJIa BBI3bIBAETCS MHKOBOI Harpyskoi Ha cropoHe 0,4 kB nexosoii TII u o0GycnoBiex
noTepel HanpspKEHUS OT MUKOBOM Harpy3kH Ha conpoTuBieHHH TpaHcopmaropa 10/0,4 kB.

B na6oparopHoii paboTe HEOOXOIUMO € TTOMOILIBIO AMEKTPOHHTO ocLuiIIorpada onpeaeanuThb
BpeMsl [TPOBAJIOB HAIPSDKEHUS, UX TIIYOMHY U JJIUTENBHOCTD, & TAKXKE Cpean 3a(pUKCUPOBAHHBIX

IIPOBAJIOB BBIJICIUTD IPOBAJIBI IEPBOTO M BTOPOTO BUaa. [ TyOnHa AU MIPOBAJIOB BTOPOT'O BH/IA
MOYET OBITh YMEHbIIIEHA MTPH MapajlieNibHOM pabore Tpanchopmartopa T3 u T4.
5.3. (3aganHue)

5.3.1. BximounTh nmuTaHue J1abOpaTOPHOTO CTEHIA, BKIIOUUTH HArpys3Ky S , OTKJIIOYUTH

tpanchopmatop T3. OcrampHble 3JI€MEHTHI MHEMOCXEMBI MOTYT OBITH B JIIOOOM COCTOSTHUU
(BKJIFOUGHO WM  BBIKITIOYEHO). [lOAKITIOUNTh SIEKTPOHHBIA OCHMUIOrpad AT KOHTPOJS
HanpspkeHnus Ha mmHax 0,4 kB nexosoit TII (puc.2). Hactpouts ocumiiorpad tTakum odpazom,
4TOOBl MOXHO OBLIO OLIEHWUTH TIIYOMHY W JUIMTETBHOCTH MPOBAJa HAOIIOAAEMOTO Ha JKpaHe
HaIpsKEHUSL.

5.3.2. 3amycTUTh yCTaHOBKY Ha)xaTHeM KHOMKH « [Tyck» u, BHUMaTensHO HaOII01as Ha SKpaHe
ocumuiorpada 3a ucciaenyeMbIM HampshKeHHeM, 3a(UKCHpPOBATh MPBAJIbI HANIPSDKEHUS (Bpems,
rIyOMHY, JUIMTENbHOCTh). [IpoaHanm3upoBaTh pe3ynbTaThl HAONIONCHUN, BBIIBUB CpEId
3a(MKCHPOBAHHBIX MTPOBAJIOB T€, KOTOPHIE BHI3BAaHBI MUKOBOM HArpy3koii B cetu 0,4 kB 1exoBoit
TIIL
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5.3.3. Bxumtouuts Tpancopmarop T3 Ha mapammiensHyro padoty ¢ tpanchopmaropom T4 u
MOBTOPUTH HKCHEPUMEHT B COOTBETCTBUU C 11.5.3.2. OIEHUTH CTENEHb YMEHBIIECHUS TINTyOHHBI
IPOBAJIOB HAIPSDKEHMsI, 00yCIOBICHHBIX ITMKOBOM Harpy3koii B cetu 0,4 kB.

Coneprxanue oTuyera

5.3.4. OdopMuUTh OTYET 10 JTAOOPATOPHOU paboTe, KOTOPBIN JOKEH COMIEPIKATH:

- (bOpMYyIUPOBKY 3a/1a4¥ TaOOPATOPHOTO UCCIICIOBAHUS;

- pe3yabTaThl HaOMoeH i 1o 1.5.3.2 1 5.3.3 B hopme Tabnu1IbI C yKa3aHHEM BPEMEHU
MOCAJIKH, €€ JUTUTEIbHOCTU U TIIyOUHBI, a TaKXkKe BU/a (IEPBbI U BTOPO);

- BBIBO/IBI 110 padoTe.

5.4. IlogroroBka k padore

CaMocTosiTenbHasi HOArOTOBKA K paboTe COCTOUT B U3YUEHHH TEOPETHUUYECKOTO MaTepuaia mo
autepatype [3] 1 B MOATOTOBKE OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI.

5.5. KoHTpoObHbBIE BOIPOCHI
KakoBbI mpUUMHBI IPOBAIOB HAIIPSHKEHHS B IPOMBIIUICHHBIX JIEKTPOCETSIX?

OnummuTe MexaHu3M BO3ACHCTBUS MTpoBaioB HanpsbkeHus Ha L[ TC.
Kakumu nytsimu MokHO o6ecnieuuTs ycroitunBocth LITC k mpoBanam HanpspkeHUs?
Kakue HOpMBI Ha npoBalibl HanpsbkeHus ycranosiensl B [OCT 13109-97 [2]?

5.5.1.
5.5.2.
5.5.3.
5.5.4.

5.Y4ebHo-MeToAn4YeCKOe ¥ HH(POPMAIIMOHHOE 00eCIIeYeHNE JUCITUTITMHBI

5.1 IlepeyeHb OCHOBHOW M OTIOJIHUTEILHOW JIUTEPATYPHI, HEOOXOIUMON JJISi OCBOCHUS
JUCLUIIINHEI

1. I'yxxoB H. I1. , OnbxoBckuit B. 4. | [1aBmtouenko /1. A. CucreMsl 31eKTpOCHAOKEHUS:
yuebHuk/ ['yxxoB H. I1. , OnbxoBckuii B. S. , [TaBmtouenko /. A. HoBocubupck: HI'TY, 2015.—
262 c. Pexxum gocryma: http://biblioclub.ru/index.php?page=book_view_red&book_id=438343

2. Cokonosa, E.M. DnexTpuueckoe U 31eKTpOMEXaHNYECKOe 000pyA0BaHHUE.
OO01enpoMBbIIIITICHHBIE MEXaHU3MBI U ObITOBas TexHuka : yueOHuk/E,M. Cokomnosa. - 9-e u3n.,
ucnp.-M.: Akanemus, 2014. - 224 c.

3. CmupHOB, 0. A. ®u3ndeckre OCHOBBI MIEKTPOTEXHUKH : yued, mocodue / FO.A. CMupHOB,
C,B. Cokomnos, E.B. Tutos. - 2-e u3zn., uctp. - CII6. : Jlaas, 2013. - 560 c. - (YaeOHUKHN AJIs BY-
30B. CrienmanbHas nuteparypa). - bubmmorp,: c. 558-559. - ISBN 978-5-8114-1369-0
4.AxumoBa, H. A. MoHTax, TeXHUYECKasl dKCIUTyaTalus U PEMOHT 3JIEKTPUUYECKOTO U
alieKTpoMexaHudeckoro obopynosanus : yueonuk / H.A. Akumosa, H.®. Kotenenen, H.U.
CenTiopuxuH ; noj pen. H.®. Korenenna. - 10—e uza., ucnp. - M. : Akanemus, 2013. - 304 c. -
[Tpun.: c. 284-295. - bubauorp.. c. 296.

5.2.IlepeyeHp  y4yeOHO-METOJUYECKOTO  0OECHEYeHUs] CaMOCTOSTEIbHONH  paboThI
00yJaronuxcs Mo TUCIUTLITAHE
1. Meronnueckne peKOMEeHIalMK U1 OATOTOBKU K MPAaKTUYECKUM 3aHATHUSM.
2. Meronndeckne peKOMEH ALK TT0 OPTaHU3aIMN CaMOCTOATEIBHOM pabOTHI CTYICHTOB.
3. Meroauueckre peKOMEHJallMK TI0 BBIIOJIHEHUIO KOHTPOJIBHON pabOTHI.
4. Metoauyeckne peKOMEH AN TI0 BRIMIOTHEHUIO TAO0OPATOPHBIX padoT.

5.3.Ilepeuensp pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHUKAITMOHHOW ceTu HTepHeT,
HEOOXOUMBIX JUTSI OCBOCHHSI TUCIIUTLTHHBI
1. http://www.biblioclub.ru -OBC "YHuBepcuterckas 0ubaroTeka oxaia"
2. http:/lwww.iprbookshop.ru/ - Dnekrponno- oubnmoreunas cucrema [IPRbooks
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MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEX/IEHUE BbICHIEI'O OBPA3OBAHIMA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

[Taruropckuit uactuTyT (pruman) CKOY

Meroanuyeckue ykazaHus
10 BBIMOJIHEHUIO KOHTPOJIHHOW paboThI
no aucuuiuinie « QJIEKTPOCHABXEHUE ni1st cTyieHTOB HanpaBieHUsl OATOTOBKU
/CHeIUATbHOCTH
13.03.02 DnexTposHepreTrka u IeKTpoTeXHUKa, [lepenaua u pacnpenenenue 31eKTpuIecKon
SHEPTUH B CHCTEMax 3JIEKTPOCHAOKEHUS
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8.2

8.3

Conepxanue

BBenenue

Ilenp 1 3a1a4M U3y4EHUS JUCLIUILIMHBI

dopmMynUpoOBKa 3a/1aHUS U €€ 00beM

OO6ue TpeGoBaHUs K HAMCAHHUIO U O(POPMIICHHIO PaOOTHI

PexomeHjanuuy 1o BITOJHEHUIO 3aJaHUs

[Tnan-rpaduk BBIMOTHEHUS 3a/1aHUS

Kpurepun onennBanust paboThbl

[Topsinok 3amuThl paboThI

Y4ebHOo-MeTon4Yeckoe U HH(POpMALIMOHHOE 00ecIIeueHUe TUCIIUITIMHBI
[lepeueHb OCHOBHOW M JIOTOJIHUTENIBHOW JIMTEPATyphl, HEOOXOAMMOM s
OCBOCHHS TUCIIUTUTHHEI

[lepedyenp y4eOHO-METOAMYECKOTO OOECIIEYECHUsI CAMOCTOSITEIHLHONH paboThI
00yyaroImuxcs Mo JUCLUIUINHE

[Tepeuens pecypcoB HHPOPMALIMOHHO-TEIEKOMMYHUKALIMOHHOM cetn HTepHeT,

H€06XOI[I/IMI)IX JJIs1 OCBOCHUS JUCHUITIIMHBI
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Bsenenue

KonrponsHast pabGora co31aéT oONTHMalbHblE IUAAKTUYECKHE  YCIOBUS IS
JEATEIIBHOCTHOIO OCBOEHUS CTYIEHTaMH COIEP)KAHUS U METOIOJIOTHH U3y4aeMOW JUCLUIIIMHBI
«QnexrpocHadxkenue». KoHTposabHbIe paboThl MPOBOASTCS C LETbI0 BHIPAOOTKH MPAKTHYECKUX
YMEHUH U IpUOOpETEeHUs] HABBIKOB B PELICHUHU 3a/ad, OTPaOOTKH YNpaKHEHHH, BBITOJHEHUN
YepTeKel, IPOU3BOACTBE PACUETOB U T.II.

Ilenbt0 KOHTPOJBHBIX paboT sABHseTcd (HOPMUPOBAHHE MPAKTHUUYECKHMX YMEHUH —
npodeCCHOHATBHBIX (BBIIOIHATD OINpEACNEHHbIC JeHCTBUSA, ONepanuy, HEeOoOXOAUMbIE B
HOCEAYIOWEM B MPO(ECCUOHAIBHOW JEATENbHOCTH) WM y4eOHBIX, HEOOXOIUMBIX B
HOCJIEAYIOMEH Yy4eOHOH NeATeNIbHOCTH IO OOMIEeNpOpeCcCHOHATBHBIM U MPO(ECCHOHAIBHBIM
JUCLIUILINHAM.

bubnuorpaduyeckuii CIUCOK COAEPKUT CBEACHUS O CIPABOYHOM JUTepaType u
JIOTIOJIHUTEIBHBIX U3JJaHUSAX, HEOOXOAUMBIX JUIsl YIIIYyOJEHHOTO U3Y4EeHUs OTAEIbHBIX BOIIPOCOB.
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1. lleab u 3apa4un OCBOEHMSI M CIUILJIMHBI

L[eﬂb JUCHUIIIIMHBI ABJIACTCA

1. I]endb u 3a0auu uzyuenus OUCUUnIUHbL

- (bOpMI/IpOBaHI/IC Y CTYACHTOB CUCTEMATHYCCKUX 3HAHUM 110 BOIIpOCaM IMPOCKTUPOBAHUA U
9KCILTyaTalluil KOMIIJICKCHBIX CUCTEM 3JICKTpOCHa6)KeHI/ISI TOpOJAOB U NPOMBIINIJIICHHBIX MMPCI-

MIPUSITUH.

3aayaMy JUCLUIUIMHBI SBJISETCS:
- OIIPEACIIATh BEJIMYMHBI PACYETHBIX HArpy30K,
- IPOEKTUPOBATh Ha BAPMAHTHON OCHOBE CXEMBI 3JIEKTPOCHA0KEHUS IPOMBILIUIEHHBIX

HOPEIIPUITHI U TOPOIOB;

- pacCUMTHIBaTh MapaMEeTPhl PEKUMA CETU U ONPEIeTICHUEM MTOKa3aTesiei KauecTBa dJIeK-
TPOIHEPTUU B €€ PACUETHBIX y3JIax.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUSs M0 JUCHUILJINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3YJIbTATAMH 0CBOEHHSI 00Pa30BaTe/JIbLHOMH MPOrpaMMbl

Kon, popmymupoBka
KOMIECTCHIIUH

Kon, dopmymupoBka
UHHKATOPa

[Tnanupyembie pe3yabTaThl
00y4eHHS IO TUCHIUIITNHE
(Monymio0),
XapaKTEPU3YIOIIUE ITAIIbI
(dbopmupoBaHus
KOMITCTEHIIHMI, HHIUKATOPOB

ITK-1 Criocoben yyacTBOBaTh
B IIPOCKTHPOBAHUHU CHCTEM
AIIEKTPOCHAOKESHHSI.

N-1nk-1 Beimonusier cOop u
aHaJIN3 TaHHBIX IS
MPOEKTUPOBAHUS CUCTEM
ANEKTPOCHAOKEHUS

3HaeT OCHOBBI CUCTEM
ANEKTPOCHAOXKEHUS TOPOIOB,
IPOMBIIIJICHHBIX,
HIPEANPUATHN U
TPAHCHOPTHBIX CHCTEM;
CXEMBI U OCHOBHOE
JIEKTPOTEXHUYECKOE U
KOMMYTAIIHOHHOE
o0opyoBaHue MOICTAHIIHHA
CUCTEM 3JIEKTPOCHAOKEHUSI.
YMeer paccuuThIBaTh U
BBIOMPATH DJIEMEHTHI, a TAKIKE
OTIpeIeNIATh ONTUMAIIbHbIE
PEKUMBI pabOThI CHCTEM
3JIEKTPOCHAOKEHUS
HPOMBIIIJIEHHBIX
MPEATPUITHI, TOPOAOB U
TPAHCHOPTHBIX CHCTEM KakK B
MpoI1iecce uX pa3padOTKu 1
CO3JIaHMsI, TaK B MPOLIECCe UX
JKCILTyaTaluu.

NJI-2nk-1 Beibupaer Tunossie
MIPOCKTHBIE PEIICHUS] CHCTEM
AIIEKTPOCHAOKEHHUS

Brnageer Mmetonukamu
pacyeToB mapamMeTpoB U
PEXHUMOB pabOTHI
3JIEKTPOOOOPYAOBAHUS
CUCTEM DJIEKTPOCHAOKEHUS
00BeKTa.
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2. @opmynuposxa 3a0anus u ee 00vem

3AJAHUE Ne 1

TEMA: Pacuer 3J1eKTpUUECKHUX HAarpy30K B 3JIEKTPOYCTAHOBKAX HAIIPSKEHUEM J10 U BbIIIE
1 kB MeTOI0OM yNOpSAOYEHHBIX IUarpaMMm

Kpatkue Teopermueckue cBeieHus. PacdyerHas Harpys3ka MO JOIYCTUMOMY HarpeBy
NpeACTaBIsieT COOOW TaKyl0 YCIOBHYIO JUIMTEIbHYI0 HEM3MEHHYIO Harpys3ky, KOTopas
SKBHUBAJIEHTHA OKUAAEMOM H3MEHSIOIIEICs Harpy3ke Mo Haubosiee TSKEIOMY TElJIOBOMY
BO3/ICHCTBUIO: MAKCUMAaJIbHOM TeMIlepaType HarpeBa MPOBOJHUKA WJIHM TEIJIOBOMY M3HOCY €ro
U30JIALUH.

B coorBerctBun ¢ PTM 36.18.32.4-92 pacueTHass akTHUBHas MOIIHOCTb  IPYIIbI
3JIEKTPOIIPUEMHUKOB (KOJIMUYECTBO IEKTPOIIPUEMHUKOB B IpyIiIie 60j1ee OAHOI0) Ha HaIIPSKEHUH
1o 1 kB onpenensercs no BEIpaKEHUIO

Pp = sz kI/Ii pHi
1 | (1.1)

rae Kp — koo dunueHT pacueTHoil Harpy3Ku.
['pynoBoit KO3 PHUIUEHT HCIIOTB30BAHHS

Z kI/Ii pHi
1

’ ZpHi . (1.2)

3navyenue Kp 3aBucut ot 3¢)(HheKTUBHOTO YHCa 3JIEKTPONPUEMHHUKOB (13), TPYMIIOBOTO
kodduuuenta ucnonb3oBanus (Ku), a Takke OT NMOCTOSHHON BpeMEHU HarpeBa CeTH, s
KOTOPOM pacCUMTBIBAIOTCS AIEKTPUUECKUE Harpy3Kku. B MeTouke pacueTa NpUHSTHI CIEAYIOLNE

. Ty, =10 mun .
3HAQ4YCHHU ITOCTOSHHOU BpeMeHI/I HarpeBa (TO) — IJId CE€TECHU HaHpH)KeHI/ICM 0
1 kB, nuTaromumx pacrpeaenuTenbHbIe IIMHOMPOBOIBI, ITYHKTHI, COOPKH, IUTHI. 3HaueHus Kp mis

T,=25u

STHX CeTel mpuHUMaroTces 1o tabm. 1.1; 0 — JUIsL MAaruCTPaJIbHBIX IIMHOIPOBOJIOB U
[IEXOBBIX TpaHchopmaropos. 3HaueHus Kp a1 9TUX ceTei mpuHUMaroTcs mo tabm. 1.2.

O dexkTrBHOE YUCIIO HNEKTPONPUEMHHUKOB N3 — 3TO TAKOE YHUCIIO OJTHOPOIHBIX IO PEKUMY
paboThI 3JIEKTPONIPUEMHUKOB OJIMHAKOBON MOIIIHOCTH, KOTOPOE 00YCIIaBIUBAET T€ K€ 3HAUECHUS
pacyeTHOM Harpy3kd, 4TO W Tpylma pa3IMYHbIX IO MOIIHOCTH M PEXUMY pabOThI
AIIEKTPONPUEMHHUKOB. BennunHa na3 onpeaensercs 1o BhIpaXeHHIO:

_Xr)
> P w3

K

n
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Taomuua 1.1

3navyeHus K03 PpUuueHToB pacueTHON Harpy3Ku Kp U1t muTaromux ceteil HanpspkeHueM
1o 1 kB mi1g noctostHHOM BpeMEHM Harpena

Ty =10 muH

Koaddurment ucnonp3opanus Ku

0,1 0,15 0,2 0,3 0,4 0,5 0,6 0,7 0,8
2 8,0 5,3 4,0 2,66 2,0 1,6 1,33 1,14 1,0
3 4,52 3,2 2,55 1,9 1,56 1,41 1,28 1,14 1,0
4 3,42 2,47 2,0 1,53 1,3 1,24 1,14 1,08 1,0
5 2,84 2,1 1,78 1,34 1,16 1,15 1,08 1,03 1,0
6

7

8

2,64 1,96 1,62 1,28 1,14 1,12 1,06 1,01 1,0
2,5 1,96 1,54 1,25 1,12 1,10 1,04 1,0 1,0
2,37 1,78 1,48 1,19 1,10 1,08 1,02 1,0 1,0
9 2,26 1,7 1,43 1,16 1,08 1,07 1,01 1,0 1,0
10 2,18 1,65 1,39 1,13 1,06 1,05 1,0 1,0 1,0
11 2,11 1,6 1,35 1,1 1,05 1,04 1,0 1,0 1,0
12 2,04 1,56 1,32 1,08 1,04 1,03 1,0 1,0 1,0
13 1,98 1,52 1,29 1,06 1,03 1,02 1,0 1,0 1,0
14 1,93 1,49 1,27 1,05 1,02 1,01 1,0 1,0 1,0
15 1,9 1,46 1,25 1,03 1,01 1,0 1,0 1,0 1,0
16 1,85 1,43 1,23 1,02 1,0 1,0 1,0 1,0 1,0
17 1,81 1,4 1,2 1,0 1,0 1,0 1,0 1,0 1,0
18 1,78 1,38 1,19 1,0 1,0 1,0 1,0 1,0 1,0
19 1,75 1,36 1,17 1,0 1,0 1,0 1,0 1,0 1,0
20 1,72 1,34 1,16 1,0 1,0 1,0 1,0 1,0 1,0
21 1,7 1,33 1,15 1,0 1,0 1,0 1,0 1,0 1,0
22 1,66 1,31 1,13 1,0 1,0 1,0 1,0 1,0 1,0
23 1,65 1,29 1,12 1,0 1,0 1,0 1,0 1,0 1,0

24 1,62 1,28 1,11 1,0 1,0 1,0 1,0 1,0 1,0
25 1,6 1,27 1,1 1,0 1,0 1,0 1,0 1,0 1,0
30 1,51 1,21 1,05 1,0 1,0 1,0 1,0 1,0 1,0
35 1,44 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0
40 1,4 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0

45 1,35 1,1 1,0 1,0 1,0 1,0 1,0 1,0 1,0
50 1,3 1,07 1,0 1,0 1,0 1,0 1,0 1,0 1,0
60 1,25 1,03 1,0 1,0 1,0 1,0 1,0 1,0 1,0
70 1,2 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
80 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
90 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
100 | 1,1 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
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Tabmuua 1.2

3navyenuss kod(pduumentoB pacuerHor Harpy3ku Kp na mmaax HH 1nexoBbix
TpaHc(hOpMaATOPOB M [Vl MAaruCTPaJIbHBIX IIMHOIIPOBOJIOB HanpsbkeHueM 1o 1 kB

Koaddurnment ucnonp3opanus Ku
v 0,1 015 | 0.2 0,3 0,4 0,5 06 | 27
Oostee
1 8,00 5,33 4,00 2,67 2,00 1,60 1,33 1,14
2 5,01 3,44 2,69 1,9 1,52 1,24 1,11 1,0
3 2,94 2,17 1,8 1,42 1,23 1,14 1,08 1,0
4 2,28 1,73 1,46 1,19 1,06 1,04 1,0 0,97
5 1,31 1,12 1,02 1,0 0,98 0,96 0,94 0,93
6-8 1,2 1,0 0,96 0,95 0,94 0,93 0,92 0,91
9-10 1,1 0,97 0,91 0,9 0,9 0,9 0,9 0,9
10 - 25 0,8 0,8 0,8 0,85 0,85 0,85 0,9 0,9
25-50 0,75 0,75 0,75 0,75 0,75 0,8 0,85 0,85
bonee 50 | 0,65 0,65 0,65 0,7 0,7 0,75 0,8 0,8

B cnyuasix, korjga pacuetHast MOITHOCTE Pp, BbrunciieHHas 1o BeipaxeHuto (1.1), okaxercs
MEHbIIIE HOMUHAJIbHOW Han0oJiee MOIIHOIO 3JIEKTPOIPUEMHUKA (PH.MAKC), CJIEyeT IPUHUMATh

Pp = Prmaxc .

PacuerHast peakTHBHASI MOIIHOCTH OMPEIEISICTCS CICIYIOIIMM 00pa3oM:
- 7S TUTAoMUX ceTed (MUTAIoU[Ue paclpeneauTelbHble IIUHOMPOBOJIbI, MTYHKTHI,
COOpKH, IIUTHI) B 3aBUCUMOCTH OT 3HAYEHUS N3:

n, <10
pH
n
Qo :1,12 Kyi Pritd 9
1 ; (1.4)
n, >10
npu
n
Q= Z Kyi Pitd 9y
1 ; (1.5)

- 7S MarucTpaibHBIX IIWHOMPOBOJOB M Ha INWHAX IIEXOBBIX TpaHC(HOPMATOPHBIX
MOJICTAHIINH, a TAK)KE MPU ONPEICTICHUN PEAaKTUBHON MOIITHOCTH B IIEJIOM IO IIEXY, KOPITYCY:

Qp - sz kI/Ii pHitg ;i
1 ; (1.6)

e tgei — K03hGUnmeHT peak THBHON MOIIHOCTH 1-TO AJIEKTPOIIPUEMHHUKA, TPUHUMACMBbIH
o Tabu. 1.3 mo 3HaYeHHIO COS(Y.
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Tabmuua 1.3
KoadduimeHTs HCI0Ib30BaHUSA U MOITHOCTH HEKOTOPBIX
MEXaHH3MOB H aIllapaTroB

Koadduuments
DNEKTPONPUEMHUKHU UCTIOJIb30BaHU | MOUTHOCTH
s, (ku) (coso)

1. MeTtamiopexynme CTaHKA MEJIKOCEPUIHHOTO 0,12-0,14 0,4-05

MIPOU3BOJICTBA, METIKUE TOKAPHBIC, CTPOTATIbHBIC,

noJ0exHbIe, (hpe3epHbIe, CBEPIINIIBHBIC, KapyCellbHBIC,

TOYUJIBHBIC U JIP.
2. To xe npu KPYIMHOCEPUITHOM IPOU3BOJICTBE 0,16 0,5-0,6
3. To xe npu TsOKEIOM peskumMe paboThI: 0,17 0,65

HITAMIIOBOYHBIEC TIPECCHI, aBTOMATHI, PEBOJILBEPHBIE,
o0aupouHble, 3ydodpe3epHble, a TaKKe KpyITHbIE
TOKapHbIC, CTPOTajibHbIe, (Ppe3epHbIC, KapycebHbIE,
pacTOYHBIC CTAHKU

4, To xe ¢ 0c000 TsHKENbIM pekuMoM padboThl: mpuBoabl | 0,2 - 0,24 0,65
MOJIOTOB, KOBOYHBIX MAIlIWH, BOJIOYMILHBIX CTAHKOB,
OYHMCTHUTEIIbHBIX OapabaHOB H JIp.

5. MHOTOIIIUHIEILHBIE aBTOMATHI 0,2 0,6

6.  Kpansl MocToBbI€, rpelidepHbIe, KpaH-0aJKHu, 0,15-0,35 0,5
Teabdepsbl, TUGTHI

7. Bentunstopsl, canutapHo-ruruennyeckas Beatwinus | 0,65 — 0,8 0,8

8.  Hacocsl, KOMIIpECCOpPHI, IBUTATEIb-TCHEPATOPHI 0,7 0,85

9.  Csapounsle TpanchopMaTOpsl 1yroBoi anekrpocsapku | 0,2 0,4

10. Ile4w compOTHBIICHUS, CYIIMIbHBIC MKADHI, 0,75-0,8 1,0
HarpeBarelbHbIC TPHUOOPHI

11. HHayKnuOHHBIC TTEYH HU3KOW YaCTOTHI - 0,35

12. HWuaykuuoHHBIC IEYH BHICOKOW YaCTOTHI - 0,65-0,8

13.  DneaTopsl, TPAHCIIOPTEPHI, KOHBEHEPHI 0,4-0,55 0,75

14. JlyroBble CTaJCIUIABHIBLHBIC MTCYH 0,5-0,75 0,8-0,9

15. TanpBaHWYeCKUE YCTAaHOBKHU 04-05 0,6-0,8

IIpu omnpeneneHun pH Uil MHOTOABUTATENIBHBIX IIPUBOJOB YUHUTHIBAIOTCS BCE
OJIHOBPEMEHHO paboTarolue 3JIeKTPOABUTaTeNU 1aHHOTO PUBO/IA.

Jns  snexTponBUrarened ¢ MOBTOPHO-KPATKOBPEMEHHBIM DPEXHMOM paboThl  HX
HOMHUHAJIbHAS MOIIIHOCTh MPHUBOIUTCS K JnuTensHOMY pexxumy (ITB=100 %).

[Tpu Brmtouenun onHopazHoro Ol Ha (a3Hoe HampspKeHHE OH YYMTBIBAETCS Kak
SKBUBaJIEHTHBIN TpexazHblii D11 HOMUHANIBHON MOLTHOCTBIO

Py = 3pH.O : qH = 3qH.o , .7
I/Ie PH.O, H.O — aKTHBHAasl U peakTUBHAs MOILIHOCTHU ojiHO¢a3zHoro JI1.

[Tpu BxmtoueHun ogHodazHoro DIl Ha nWHEHHOE HANpsHKEHHE OH YYHUTHIBAETCS Kak
SKBUBAICHTHBIN DI HOMUHAIBHON MOIITHOCTHIO

Pu =v3P,0; Uy =v30,0 (18)

[Ipu wHammuuum rpynnel oxHodasHbix JII, KoTOpble pacmpeneneHsl mo ¢azam ¢
HEPaBHOMEPHOCThIO HE Bbile 15 % Mo OTHOWIEHHIO K OO0meld MOIIHOCTH (Tpex(asHbIX U
onHo(daszupix DIl B rpymme), OHM MOTYT OBITh MpPEACTABICHBI B pacdyeTe KaK SKBHUBAJICHTHAs
rpymma Tpexdaznpix I ¢ Tol ke cyMMapHOH HOMUHAIBLHOW MOITHOCTBIO.
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B cnyuyae mpeBbllieHUS yKa3aHHOM HEPaBHOMEPHOCTH HOMMHAJIbHAs MOIIHOCTb
SKBUBAJIEHTHOH rpymimbl Tpexdazubix D11 mpuHuMaeTcst paBHOW TPOMHOMY 3HAUYCHUIO MOIITHOCTH
HauboJee 3arpyKeHHou (asbl.

K pacdeTHO#l akKTMBHOW M pEaKTUBHON MOIIHOCTH cWIOBbIX OII Hanpsokenuem 10 1 kB
JOJDKHBI OBITH NPH HEOOXOAMMOCTH J100aBJIEHBI pacyeTHbIE OCBETUTENIbHBIE HArpy3ku Pp.o u
Qp.o.

3HaueHUe TOKOBOM pacueTHOM Harpys3ku, IO KOTOPOW BbIOMpAaEeTCsi CEYEHHUE JIMHUM 110
JIOITyCTUMOMY HarpeBy, ONPEEseTCs IO BBIPAKEHUIO:

Sp
=
Yau, , (1.9)

S, =P2+Q’
rie P P P nonnas pacyeTHasi MOIITHOCTh y3J1a Harpy3ku, kKB-A.

[Tpumep. HeobxonumMo onpenenuTh pacyeTHYIO JIEKTPUUECKYIO HAarpy3Ky ydacTka (1exa)
U XapaKTEePHBIX y3JIOB CETH - JABYX CHJIOBBIX pachpenenurenbHbix mkador (IIIP1 u 1IP2). B
Tabn. 1.4 B COOTBETCTBUU C BapHAHTOM 3aJaHMsl YKa3aHbl HOMEpPa AIIEKTPONPUEMHUKOB
(motpedurteneit), koropeie 3anutanbl ot HIP1 u IIP2. B rpadax 4 u 5 TaGauubl nmpuBeIeHBI
pacueTHbIe aKTHUBHAs M pPEaKTHBHAs Harpy3ku ocpemieHus. B Tabm. 1.5 gaercs kpaTkas
XapaKTepUCTHKA MOTpeduTenell (HaMMeHOBaHHE, YCTAHOBIICEHHAs! MOIIHOCTh) YYacTKa IIeXa.

Jlns WiumiocTpanM pacueTHblEe HArpy3Kd OMNPENENICHbl MO0 HCXOAHBIM JaHHBIM 0-TO
BapuanTa Tabn. 1.4; 1.5). Pacuer Harpy3ku BbIONHEH B BHIe Tabmumbel 1.6. B mepBoii rpade
yKa3bIBalOTCsA HauMeHoBaHUA ceTeBbiX y3ioB (IIIP1, IIIP2, ocBeTuTenbHast Harpy3ka) 1 HoMepa
OIl u3 Tabiuiipl 1.4 B COOTBETCTBUU C BapHAHTOM 3aJaHUs, YKa3aHHBIM IIPETIO/IaBaTEIIEM.
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HWcxonnple nanHble

Tabnuua 1.4

Howmepa notpebureneii, mprucOeAMHEHHBIX K

PacueTHas ocBeTUTEIRHAS

Howmep CHJIOBOMY HIKady Harpysia

BapHUaHTa
LIP1 P2 Pp0, kBt Qp0, xBap

0 1-3, 11, 12,101 71-75 3,5 0,5
1 111-115 101-106 10,5 -
2 1,11,41.81, 101 12, 13,91, 62 28,8 4,6
3 21-26, 31-33 1-5,91 36,9 14,1
4 111-113,91,1, 21 61-63, 71, 76 54,2 12,3
5 101-103, 91, 92 81-86 9,5 -
6 7,14, 71-73 21-24, 47-49 8,0 -
Il 29-30, 41 1-4,11-13 21,5 7,9
8 4,6,8,9, 13 28, 32, 48, 61, 92 31,8 6,5
9 11-18 21-25, 94 4,5 1,1
10 5, 7-10 21,91, 102-104 3,9 -
11 2-4, 21-26 5,27,17,101 14,6 3,5
12 10, 11-13, 101 14-16, 91-92 21,8 5,6
13 6, 16, 26-30 31,41,61, 71 15,1 2,8
14 14-18, 21-23 81-86, 93 3,6 1,2
15 7, 8,81, 93,101 6,21,41,51,71 5,9 2,3
16 9, 71-73, 104 7,11-14,51 7,8 1,9
17 12, 94, 103-106 1-3, 28-30 5,6 1,5
18 13, 84, 93, 102, 103 12,151, 26 3,9 -
19 19, 94, 101-105 3-5, 13-15 8,0 -
20 61-64, 71-76 77-80, 101, 91 11,5 -
21 51, 62, 72, 83, 93, 102 1-4, 19, 20, 30 18,1 4,9
22 30, 65-70 80, 85-90, 110 13,6 2,5
23 91, 92, 101-105 116-120, 11 4,5 -
24 2,15, 22, 38 1, 12-14, 35-37 7 -
25 4-6, 16-18 7-10, 101-104 6,5 1,5
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Tabmuua 1.5
HcxonHple naHHbIe

Homepa YcraHOBIIEHHAs MOLTHOCTD .
. HaunmenoBanue notpedurenen
noTpeouTenei €IMHUYHOTO noTpeduTes, KBt
1-10 7 TokapHble cTaHKU
11-20 3 CBepinIbHbBIC CTAHKU
21-30 2,5 ToumnbpHOE 000pyIOBAaHUE
31-40 10,5 [IITamMmOBOYHBIEC PECCHI
41-50 14 CtporajibHbIE CTaHKH
51-60 8,5 PeBobBEpHBIE CTAHKH
61-70 2,8 [InudoBanbHBIC CTAHKH
71-80 4,5 Dpe3epHble CTAaHKU
81-90 3,5 [Teun conpoTuBIeHUs
91-100 4 xB-A CBapoynble TpaHc(hOpMaTOpbI
101-110 5 Hacocwr
111-120 15 BenTunsitoper

B rpade 2 mpuBogsarca HaumenoBaHus Ol u3 TaGnuubl 1.5 B cOOTBETCTBHH € HX
HOMEpaMH.

B rpade 3 - komudectBo DI 01MHAKOBO MOIITHOCTH

B rpade 4 - HomuHanpHas yCTaHOBIIEHHAs: MOIIHOCTH OAHOTO (exuHu4Horo) JI1.

B rpade 5 - cymmapHas HOMUHalIbHasi MOILIHOCTb.

B rpacdax 6, 7 u § 3anuchIBaOTCs CripaBOYHbIE JaHHBIC U3 Tadi. 1.3. B utoroBoii crpoke

K = 2KaPy

u
B rpade 6 yka3bplBaeTCsl 3HaYCHHUE TPYIIIOBOT0 KOG PUIMEHTa HCIIOIB30BAHNUSA ( 2. Pu ),

Q Kk, p.tgoe
tg(P CM Z I/IpH g
B rpade 7 tgo ( !

M Zkﬂp H )y B rpade 8 COOTBETCTBYIOLIMNA €My COS.

B rpadax 9 u 10 - coorBercTBeHHO 3HaueHUs kupH M KUpHtZ(Q B UTOrOBBIX CTpOKax
IIPUBOJATCS CYMMBI 3TUX 3HAYECHU.

B rpadax 11, 12, 13, 14, 15, 16 3anonHst0TCS TOIBKO UTOTOBBIE CTpoku. B rpade 11
3Ha4YeHue, BbrancienHoe 1o 1.3. B rpage 12 yka3biBaroTcs 3Ha4eHUs, IPUHATHIE 110 Ta6i. 1.1 nin
1.2.

B rpadax 13, 14, 15, 16 3HaueHus1, BEHIYUCICHHBIE COOTBETCTBEHHO MO BhIpakeHUsM 1.1;
1.4 v 1.5 unn 1.6; 1.9.

3AJAHME Ne 1.1
[To mcxomabiM nmaHHBIM Tabd. 1.4 w 1.5 B COOTBETCTBMM C BapHaHTOM, 3aJIaHHBIM

mpernoaaBaTeneM, ONPEeAeTUTh PACUeTHYI Harpy3Ky HpPOU3BOJCTBEHHOIO YYacTKa, CHIIOBBIX
mkados [1IP1 u IIP2. Pacuers! BeimosHUTh B opme Tadm. 1.6.
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Tabauua 1.6.
JlaHHBIE 17151 pacyeTa JIEKTPUYSCKUX HArpy30K

Koaddumue DddexkTrBHO Q*
g - HomunannHas Q HT e e Pacuernas <
Z‘m o | MOIIHOCTh, KBT % 5 pEaKTUBHOM yucio J11 GE) é MOII[HOCTE g
= & = = MOII{HOCTH i é&n = B =
3 g HaumenoBanue o) ontor | obman S S A~ o 2| E 8 - < >§
c = OI1 Q _ =) 8 § QE _ (ZPH) '8"3 = ?é m an
g < é oOIlL, | Pe=np | & = ~ o L 2 <8 E Ll E ol = o
5 Slee v |22 | &S 2l g 28| EE 5| B
= : : ArRERE
2 8 a o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
LIP
1-3 ToxkapHBbIit 3 7 21 0,14 0,5 1,73 {294 |50
11,12 CTaHOK 2 3 6 0,13 0,5 2 0,78 | 1,35
101 CBepiuibHbII 1 5 5 0,7 085 | 1,75 |1 2,17

CTaHOK 2 3,5

Hacoc 0,62
Hroro no IIP1 32 0,23 065 1,18 | 7,22 | 852 |5 1,65 11,9 19,37 | 151 | 22,9
1IP2
71-75 | ®pesepHbIit 5 4,5 22,5 0,12 0,5 1,73 | 2,7 4,68

CTaHOK 2
Hroro mo 111P2 22,5 0,12 0,5 1,73 | 2,7 468 |5 2,54 6,86 | 5,15 8,58 |13,0

2
OcBeTuTeNnbHas Harpys3Ka
Htoro mo ygactky 54,5 0,18 0,6 1,33 19,92 (13,2 |10 15 18,7 1145 | 23,6 | 35,9
6 2 8
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3AJJAHUE Ne 2

TEMA: 3ammTa 3J1IeKTpUYECKUX CETEN U 3JIEKTPOIIPUEMHUKOB HAIPSKEHUEM 110 1 U BbIle
1 kB

Kpatkue teoperndeckue ceaenus. OCHOBHBIMHM BUJAMU 3aIUT NEKTPUUECKUX CETEeH U
AJIEKTPONPUEMHUKOB HalpspkeHHEeM 110 | kB sBisioTCA 3alMTBI OT NEPErpy3kd U TOKOB
kopotkoro 3ambikaHus (K3). 3ammura ot TOokOoB K3 jomkHA OCYImIECTBIATHCS IS BCEX
IIEKTPUYECKUX CETEHN U AIEKTPOIPUEMHUKOB.

B kadectBe ammapaToB 3alllUThl MPUMEHSAIOTCS ABTOMATUYECKHE BBIKIIOUYATENId H
IPEIOXPaHUTEIH.

JI71st 32U THI 3JIEKTPOJBUTATENICH OT MEPErpy3KH U OT TOKOB, BOSHUKAIOIIUX MTPU OOpbHIBE
OJTHOM U3 (a3, MPUMEHSIOTCS TAK)KE TEIJIOBBIC PeJie MArHUTHBIX MTyCKaTeJeH.

Bri6op ammaparoB 3amuThl (IIpeloXpaHUTeNel, aBTOMATOB) BBINOJHAECTCA C YYETOM
CJIEIYIOIINX OCHOBHBIX TPEOOBAHUA:

HomuHanbeHbIi TOK U HampspDKEHHUE arapara 3aliuThl JOJIKHBI COOTBETCTBOBATH
pacueTHOMY JJIUTENIbHOMY TOKY U HAIIPSDKEHUIO 3JIEKTPUUECKOH LIETIH.

HomunaneHble TOKU pacuenuTeneil aBTOMaTUYECKUX BBIKIIOYATEIeH U TUIaBKUX
BCTaBOK MPEIOXpaHUTENCH HEO0OXOAUMO BBIOMPATH MO BO3MOKHOCTH MEHBIIUMH 10
JUINTEJbHBIM pAcCUeTHBIM TOKaM C OKpYIJICHHEM [0 Onuxaifmero OoJbIiero
CTaH/IapTHOI'O 3HAYEHUSI.

Anmapatsl 3alUThl HE JOJDKHBI OTKJIIOYAaTh YCTAHOBKY MPH KPAaTKOBPEMEHHBIX
neperpys3Kax, BOSHHKAIOIIUX B YCIOBUSX HOPMAIBbHOW pabOThI, HAPUMEP, MPU ITyCKax
ANEKTPOABUTATENECH.

Bpewmst gelicTBHs anmapaToB 3allUT JOJDKHO OBITH IO BO3MOXKHOCTH MEHBIIUM U
JOJKHA OBITH OOecriedeHa CeIeKTUBHOCTh (M30MpaTeIbHOCTh) ACMCTBUS 3aIUTHI MPU
[IOCJIEZI0BATEIBLHOM PACIIONIOKEHUH aIllIapaToOB 3alIUT B 3JIEKTPUUYECKOM LIETIH.

Tok 3amuTHOrO anmapara (HOMUHAIBHBIN TOK TUIaBKOW BCTaBKH, HOMUHATBHBIN
TOK WIM TOK cpaOaThlBaHMsI pacLENHUTeNss aBTOMara) JOJKEH OBITh COIJIacoBaH C
JOITYCTUMBIM TOKOM 3aIUIIIAEMOT0 IIPOBOIHUKA.

Amnmapatbl 3alIUThl JOJDKHBI 00ecreuMBaTh HaJleKHOE OTKIOYEHHE B KOHIIE
3alMIIAeMOT0 y4yacTKa AByX- M Tpexdasubix K3 mpu Bcex Buaax pexuma paboThI
HEUTpaiu ceTel, a Takke oHO(a3HbIX K3 B ceTsx ¢ rinyxo3a3emMiIeHHON HEeUTpabo.

Hanexnoe otkmoyenue TokoB K3 B cetn HanpspkenueM 10 1 kB obecrieunBaercst B Tom

cllyyae, €cild OTHOLIEHHE HauMeHbIIero ojHodaszHoro pacuetHoro Toka K3 ( 'k3) K
HOMUHAQJIBHOMY TOKY IUIaBKOM BCTaBKM npenoxpanutens (IH.BcT) wim  pacuenutens
aBTOMAaTHYEeCKOro BhIKItouaress (IH.p), umeromiero o0paTHO3aBUCUMYIO OT TOKA XapaKTEPUCTUKY
Oyzner He MeHee 3, a BO B3pBIBOOINIACHBIX 30HAX COOTBETCTBEHHO:

—IK3 > 4; —IK3 > 6

I H.BCT I H.p _ (2.1)

[Ipu 3ammre cerell aBTOMAaTUYECKMMM  BBIKJIIOYATEISIMM, MMEIOIIMMU  TOJIBKO
AIIEKTPOMAarHUTHBIA paclenuTeNb (OTCeUKy), Il aBTOMAaTOB ¢ HOMUHAIBHBIM TOKOM 110 100 A
KpaTHOCTh ToKa K3 OTHOCHTENbHO YCTaBKM TOKa MIHOBEHHOro cpabatbiBanus (Icp.p) nomkHa
OBITE He MeHee 1,4, a I aBTOMaTOB ¢ HOMUHAJILHBEIM TOKOM OoJiee 100 A — e menee 1,25.

OnHako, B CeTsAX, 3allUIIaeMbIX TOJBKO OT TokoB K3 (He TpeOyrommux 3aIiuThl OT
Neperpy3ku), 3a UCKIIOUYEHUEM MPOTSHKEHHBIX CeTel, MOMyCKaeTcss He BBIMOJIHATh PacyeTHOMN
IPOBEPKH KpaTHOCTH TOKOB K3 K TOKaM 3alIUTHBIX anmnapaToB, €CIIU 00ECIIEYeHO COTJIaCOBaHUE
3aIIMTHOIO arlapaTa ¢ J0NyCTUMbIM TOKOM 3aIIHIaeMOI0 ITPOBOIHHKA.

2.1. Be106op miaBKuX BCTaBOK MPEIOXpaHUTEEH
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HoMuHanpHBI TOK IUIABKOM BCTaBKU IMPEIOXPAHUTENSA ONPEHEISCTCS 10 BEINYUHE
JUINTEJIBHOTO pacyeTHOro toka (Ip):

H 110 YCJIOBHIO IIEPETPY30K ITMKOBBIMU TOKaMU

H.BCT 2 Ip (22)

loer 21,/
H.BCT I , (2_3)
rae I — muKoBbIi (MaKCUMAaJIbHBINH KPaTKOBPEMEHHBIN) TOK;
o — KO3 PUIIMEHT KPATKOBPEMEHHOM TETIJIOBOH Meperpys3Ku;

a=25 _ JUISL JIETKUX ITyCKOB C JUIMTEJIBHOCTBIO ITyCKa J0 5 €, a TaKKe NPU PEIKHUX
nyckax (Hacochl, BEHTUJISITOPBI, CTAHKU U T.I1.) ¥ IIPU 3aLIUTE MarucTpay;

a=2_ JUIS TSDKEJIBIX YCIIOBUHM ITyCKa, a TakXke IpH yacThIX (Oosee 15 pa3 B yac) myckax
(KpaHbl, IpOOHIIKU, HEHTPU(YTH U T.IL.);

a=16 — JUIsL OTBETCTBEHHBIX AJIEKTPOIPUEMHHUKOB.

[Ipu BBIOOpE TpPENOXpaHUTENS IS OJUHOYHOTO JJIEKTPOIPHEMHUKAa B KadecTBe Ip
IPUHUMAETCSl €r0 HOMUHANIBHBINA TOK 1H, a B KayecTBe I — MycKoBO# TOK iIycCK.

Jns nuHUE, OUTAOMUX TPYNIYy SJEKTPOINPUEMHUKOB, MAKCUMAJBHBIM IUKOBBIA TOK
OIpeAeIIAETCS:

= Ly + 1. o

rae Y — mycKoBO# TOK 3IEKTPOIPUEMHHUKA HITH TPYIIITBI OTHOBPEMEHHO BKITFOYaEMbIX
3JIEKTPOIIPUEMHUKOB, IIPH IIyCKE KOTOPBIX KPATKOBPEMEHHBIHM TOK JINHUH JIOCTUTAeT HAauOOoJIbIIeH
BEJINYMHBI,

P — mIMTenbHBINA pacueTHBIN TOK, ONpeeNseMblii 6€3 ydeTa pabouero ToKa IyCKaeMbIX

AIIEKTPONPUEMHUKOB.

[Tpu OTCYTCTBUU JAHHBIX O KOJMYECTBE OJJHOBPEMEHHO ITyCKAEMBbIX JIEKTPOIPUEMHUKOB
MUKOBBIN TOK JINHUM MOKET OBITh OIpeIeieH 10 GpopmyIie:

IHHK IH.maX +(Ip kI/IIHH)’ (25)

rzie in.max — HauboJIbIIMKA MYCKOBON TOK JIEKTPOIIPUEMHUKA TPYIIIIbI;

Ip — pacueTHbIi 10 HAarpeBy TOK IPYIIIbI 3JEKTPOIPUEMHHUKOB;

1HI — HOMUHAJIbHBIN TOK 3JIEKTPONPUEMHHKA C HAUOOJIBILIUM ITYCKOBBIM TOKOM;

ku — k03 punrieHT ncrnonb30BaHMs SEKTPOIIPUEMHHKA C HAUOOIBIIUM ITYCKOBBIM TOKOM.

HoMmMHanpHBIM TOK IUIAaBKOW BCTaBKU NMPEAOXPAHUTEINS, 3AIIMILAIONIETO OTBETBIEHUE K
CBapOYHOMY armapary, BEBIOUPAETCs U3 COOTHOIICHUS:

IH.BCT >12- iHC VIIB ’ (2.6)

/i€ 1HC — HOMHHAJIBHBINA TOK CBAPOYHOTO arapara mpy MmacrnopTHON MPOA0KUTETHHOCTH
BrtroueHus (I1B).

Homnyckaetcst [H.BCT Jyisi CBapOYHOTrO anmnapara NpUHUMATh PaBHBIM JIOYCTUMOMY TOKY
MIPOBO/IA, TUTAIOIIIETO CBAPOYHBIN armapar.

BriOpanHble mIaBKHEe BCTaBKM JOJDKHBI  OOecleynBaTh TaKkKe CEIEKTUBHOCTH
(n30mpaTenbHOCTh) cpabaTbiBaHusg. JTO 3HAUWT, 4TOo Npu K3 Ha KakoM-TnOO y4JacTKe CeTu
JIOJKHA TIEPETOPETH IJIaBKasi BCTaBKa MPEAOXPAHUTENS TOIBKO 3TOr0 MOBPEKIEHHOTO YYacTKa.
B oOmem crnydae 3amuTa CUMTaeTCsl CEJIEKTUBHOM, KOI/Ia XapaKTepUCTHKU cpadaTbiBaHUs
anmaparoB 3allMTHl IOCJIEIOBATENFHO PACIOJIOKEHHBIX B IEMM C Y4eToM 30H paszbpoca
XapaKTEPUCTHK HE MEePEeCceKaroTCs.

YuuTteiBas, 4TO pa3HUIA BO BpeMEHHU cpadaThIBaHMs TIABKUX BCTABOK ¢ pocToM Toka K3
u B obmactu Oompmmx TOKOB K3 ymeHbmiaercs, a Takke TOT (akTOp, YTO ¢ MHOTOKPATHBIM
MOBTOPEHUEM ITUKJIOB HArpeBa BpeMsi cpadaThIBaHUs MPEAOXPAHUTENSI BBICIICH CTYTICHH MOKET
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YMEHBIIATHCS U1 00ECIeUeHUs] CeNEKTUBHOCTH CpabaThIBaHUS KaXKAbI MpeAoXpaHHUTENb Ha
cxeMme ceTH 1o Mepe npudbamkenus k UII nomkeH umeTs 11aBKyro BCTaBKY HE MEHeEe, YeM Ha JIBe
CTYIICHH BBILLIE, YEM IIPEABLAYIIUN.

[Tpumep. Paccunrath TOK U BBIOpATh MJIABKUH MPEJOXPAHUTENb VIS 3alUThl JIUHUH, 11O
KOTOPOM MUTAETCS IEKTPOIPUEMHHUK (3JIEKTPOABUIaTENb) CO CIEAYIOIIMMU JaHHBIMHU:

P, =185 kBT, cos, =0,82; 7, =87 %; U, =380 B
Pemenue. OnpenensieM IIUTENbHBIN pacueTHBIM TOK JIMHUU:
: D 18,5
Ip == IH = = —
J3U, cose,;, 1,73-0,380-0,82-0,87

| =i, :— =39,6-7 = 277,2A.

39,6 A

II
ITyckoBoii TOK:

>
IIo AJIUTCIIBHOMY TOKY IH.BCT = 3916 A )
ITo KpaTKOBPEMCHHOMY TOKY € YU€TOM YCJ'IOBI/Iﬁ ITyCKa

I >|—“2 211,2 >110,9 A.

H.BCT —

Boi6upaem npenoxpanurens [TH2-250 ¢ IH-BCT =120 A.
3AJAHHUE Ne 2.1

PaccuuTarh TOKM 3JEKTPONIPHEMHUKOB U BBIOpAaTh IUIABKUE MPEIOXPAHUTEIN B
pacnpeneuTeaIpHOM Kady, cxema KOTOPhIX MpuBeaIeHa Ha puc. 2.1.

]

FU1l FU2 FU3 FU4

FU

Pl P2 P3 P4 P5 PG

Puc. 2.1. Cxema pacnpenenuTebHON CETH

Tabnura 2.1
Hcxonubie naHHble

Ne (P1 (P2 (P3 P4 |P5 |P6

Bap. |kBr kBT |kBr |kBr |KBr |KBr cospl |cosp2 |cose3 |cosed | coseS |cosepb | Ke

196 (17,3 3,7 |43 [11,0]93 |0,7 0,6 0,6 0,6 0,8 0,8 0,8

18,1114,0(7,3 |25 |16,0(21,0(0,8 0,7 0,7 0,6 0,8 0,7 0,8

13,0 119,392 |43 |7,8 [59 |[0,6 0,8 0,7 0,8 0,8 0,7 0,85

7,3 (142170 [2,1 23,245 |0,7 0,8 0,8 0,8 0,7 0,9 0,85

92 |73 |11 |0,75]14,5|28,0|0,8 0,6 0,6 0,6 0,8 0,7 0,85

OO~ [WIN|F

40 (13572 |3,0 |98 ]19,3|0,7 0,7 0,6 0,6 0,8 0,8 0,8
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175192 |30 |22 |73 |84 |0,6 0,6 0,7 0,6 0,8 0,7 0,8

5
8 35 |71 |53 |23 |61 ]19,5|0,8 0,7 0,8 0,7 0,6 0,6 0,8
9 84 (21,375 (40 146|344 |07 0,6 0,8 0,8 0,6 0,7 0,8

10 ]116(253|36 |0,75]9,3 [2,2 (0,8 0,7 0,7 0,8 0,6 0,6 0,85

11 ]10,3|16,1 |74 |31 |49 |95 (0,7 0,7 0,8 0,6 0,6 0,8 0,85

12 |17,1(6,3 |0,75(0,75|5,7 [20,4(0,8 0,6 0,6 0,6 0,7 0,7 0,85

13 140 |93 |28 |1,7 |17,1]14,0(0,7 0,8 0,6 0,7 0,8 0,6 0,8

14 (12873 |41 |08 |193 (6,5 |0,8 0,6 0,6 0,6 0,8 0,8 0,8

15 |[145(14,5|100 (41 |75 (2,8 |07 0,8 0,8 0,8 0,7 0,8 0,8

2.2. BpiOop aBTOMAaTHYECKUX BBIKJIOUATENIEH
HoMuHasbHble TOKM aBTOMATHUYECKOTO BBIKIIIOYATENS M PACLENUTENs BBIOMPAIOT IO
JUIUTETIbHOMY PAC4€THOMY TOKY JIMHUU:

IH.a 2 Ip

| >
P P, (2.8)
Tok cpabaTbeiBaHus (OTCEYKH) JIEKTPOMArHUTHOTO MM KOMOMHHPOBAHHOTO PACIICTIATEIS
(Icp.p) mpoBepsieTcst IO MUKOBOMY TOKY JIMHHUH [NHK:

lapp 21,250 9)

Toxk Cpa6aTBIBaHI/IH pacuenuTeid YCTAaHABIIMBACTCA U3IOTOBHUTCICM B 3aBUCHUMOCTHU OT

, 2.7)

H.p

rae Ko — KpPaTHOCTb TOKa OTCEUYKH.

C yuerom (2.9) pacyeTHOe 3HAu€HHE KPATHOCTH TOKA OTCEUKHM OMpeAeNnsercs I0
BBIPAKECHHUIO!

2125 1
TO — I
Hp : (2.10)

CeneKTUBHOCTh  CpabaTbIBaHMs IOCIEOBATEIbHO BKIIOUYEHHBIX aBTOMATHUECKUX
BBIKJIIOYATENel obOecrieuynBaeTcsl B TeX CIy4asX, KOIrJa MX 3allUTHbIE XapaKTEePUCTUKU HeE
nepecekaroTcs. IIpn OTCYyTCTBUYM 3alMTHBIX XapaKTEPUCTUK KaXKIbI aBTOMAT Ha CXEME CETH 110
Mmepe npubmmkenus k UII nomkeH uMeTh HOMHUHAIBHBIM TOK paclieNUTeNs] HE MEHee, YeM Ha
CTYIIEHb BBIILIE, YEM IIPEIBITYILHN.

K

HpI/IMCp. Paccuurats TOK 1 BBIGpaTB aBTOMATHYECKUM BHIKJIIOUATEIIh JJIA 3alllUThI OT
MEPETPY3KHU U TOKOB KOPOTKOI'O 3aMbIKaHU . SJIGKTpOHpI/IeMHI/IKOM SABJIIACTCA aCI/IHXpOHHHﬁ

I

cosp. =087. 7 =875%. |
JIBATATEIIF MOITHOCTRIO 11 KBT, H ; Tl X
Pemenne. OnpenernseM IIUTENbHBIN paCYeTHBIA TOK
. P 11
I, =1, = = =22 A
J3Ucosg-n 1,73-0,38-0,87-0,875

Br1i6epemM HOMUHAIIBHBIN TOK PACIICTTUTEINS U3 YCIOBUS:

L, 21,222A

l,a=25A 1, =25A

ABTOMaTHYECKHI BBIKIIOUaTENb cepun BA 51-25¢ "H
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YcraHaBiauBaeM HEBO3MOKHOCTD Cpa6aTBIBaHI/I}I ABTOMATHUYCCKOI'O0 BBIKJIIOYATCII HpPHU

MyCKe:

lpp 21,251

Ha BHCKTpOMaFHI/IT.HOM pacuenurene TOK Tporanus ycrtaHoBieH Ha 10IH.p, 3HaAuuT
lpp =250 A

MakcruMalIbHBIN KpaTKOBPEMEHHBIN TOK

|y =1, =22-75=165A.

lgpp 21.25- 1, =125-165=206,3A_ 250 A > 2063 A

3AJJAHHUE Ne 2.2

PaccuntaTh TOKH 3JEKTPOIPUEMHHKOB M BbIOPATh aBTOMATHUYECKHE BBIKIIOYATENN B
pactipeaenuresnibioM mikady cepuu [TP8501 (puc. 3.2).

OF1 | QR OR3

NN \

P1©Pz<j P3€5 md} Ps () Ps

Puc. 2.2. Cxema pacnpeIenuTeabHON CETH
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Tabmuua 2.2
HcxonHple naHHbIe

Ne Pl |P2 |P3 |P4 |P5 |P6 |cospl|cose2|cose3 |cospd|cose5|coseb |Ke
Bap. |kBt [kBt [kBt [kBT [kBT [KBT

1 16,1143 |73 |22 |21,3|92 |08 |08 |06 |06 |O6 (08 |0,85
2 38 |1401)2,7 (40 |185(|30 |06 |O6 |[O6 |[O6 (08 (08 |08
3 12,5103 |75 |11 |52 |40 |06 |08 |08 |08 |08 (06 |0,85
4 19 |73 |0,73(0,73 (19,322 |08 |06 |O6 |O,7 |08 (06 |08
S) 19075 |40 |2,2 |13,0]|55 (0,7 |06 |O,7 |08 |08 0,7 0,85
6

7

8

42 123120 |20 |49 |91 |08 |06 |O6 |O6 (08 |07 0,85
13,3 (1201(22 |11 |49 |85 (06 (O, (O, |O,7 |08 |06 |08
10078 |2,7 |0,75|38 |22 (08 (06 |(O6 |O6 |08 |08 |08
9 23,030 |83 |03 |48 |110|0,7 |O8 (08 |08 (0,7 |08 |08
10 |93 ]10,0(3,2 [0,75|55 [185|06 |O7 |08 (08 |[O,7 (06 |08
11 |73 |135(75 |30 |130(22 |08 |07 |O,7 |08 |06 (08 |0,85
12 |145)75 |30 |0,75|35 [183|0,7 |06 |O6 |06 |08 [O0,7 0,85
13 ]10,2|85 |40 |09 |18,0(3,7 |07 |06 |O7 (08 (08 |07 0,85
14 |84 12677 |30 (18573 |0,7 |08 |O,7 |09 |08 (06 |08
15 ]15,8]110(48 |22 |39 [196]08 |0/ |06 |06 |06 |08 |0,85

3. Obugue mpebdosanus K HAaNUCAHUIO U OPOPMIEHUIO PADOMbL

Ocrognvle mpedosanus K pabome

[Ipu BbmonHeHun U odpopmieHun KoHTposbHOM nmo I'OCTy Hago yuuThIBaTh 0O0IIKE
TpeOOBaHUs, KOTOPbIE NPEAbSIBISIOTCS K padoTe:

— CTYZACHT JOJDKEH NIPUAEPKUBATHCS 3alaHHON TEMAaTHKH;

— 3aMpelieHo MEHITh TEMY CAaMOCTOSITEIbHO 0e3 00palleHHs K MPeroiaBaTelio;

— 1pu opopMIIEHNHU PabOTHI HYKHO yuuThiBaTh HOpMbI 1 ['OCTHI;

— KOHTpPOJIbHAs BBIMOJIHSAETCS HA OCHOBAaHUU HE MEHEE CEMH HMCTOYHUKOB, BBIOPAHHBIX
aBTOpOM;

— paboTa 0oKHA OBITH aBTOPCKOM, B HEHM JTOJKHBI COJIEP>KaThbCsl COOCTBEHHbIE BBIBOJIBI
CTYZCHTA;

— TEKCT KOHTPOJIbHOW JIOJDKEH UMETh 00BhEM HEe MeHee 7 JINCTOB.

Odopmaenue no 'OCTy mexkcma Kkonmpo.Jivrou

Kormga paGoTa BeImosiHeHa, ee He0OXOAUMO MPUBECTH B COOTBETCTBYIOIINI BU] COTIIACHO
I'OCTawm:
— KOHTPOJIbHYIO HabupatoT B Word uinu ApyromMm TEKCTOBOM pPEJaKTOpe C aHAIOTHUYHBIM

(byHKIHOHATIOM;
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— ipu Habope HYKHO Kcnoib3oBaTh mpudT Times New Roman;

— MHTEPBaJI MEXKAY CTPOK — MOJIYTOPHBIN;

— pa3mep mpudra — 14,

— TEKCT BBIPABHUBAETCSI 110 IIUPUHE;

— B TEKCTE JIETIA0T KPACHBIE CTPOKH C OTCTYNOM B 12,5 MM;

— HIDKHEE U BEPXHEE OIS CTPAHMIIBI JIOJDKHBI UMETh OTCTYII B 20 MM;

— cieBa orctyn coctasisieT 30 mm, cipaBa — 15 MM;

— KOHTpOJIbHAs BCEr/la HyMEpYeTCs ¢ MEePBOTo JUCTA, HO Ha TUTYJIBHOM JIUCTE HOMEp He
CTaBsT;

— HOMEp CTpaHMIIBI B pabOTe BCEr/ia BEICTABIISICTCS B BEPXHEM IIPABOM YTIIY;

— 3ar0JIOBKH paboThl 0(hOPMIIIOTCS )KUPHBIM MIPUDTOM;

— B KOHIIE 3ar0JIOBKOB TOYKA HE MPEyCMOTPEHA;

— 3aroJIOBKH HaOWPArOTCs MPOMUCHBIMU OYKBaMU;

— BCE IYHKTHI U pa3zeiibl B paboTe TOJDKHBI OBITH MPOHYMEPOBAHBI apaOCKuMu nudpamu;

— Ha3BaHHUS PA3JIEJIOB Pa3MEIIAIOTCs IIOCEPEANHE CTPOKH, TIOJPA3IEIIbl — C JIEBOTO KPas;

— paborta pacrieyaTbiBaeTCsl B IPUHTEPE Ha THUCTaX A4;

— TCKCT OOJDKCH pacIiojiararbCs TOJbKO Ha OJIHOM CTOPOHC JINCTA.

Paboma umeem maxKyw cmpykmypy.

1. TuTynbHBIHN THCT;

2. OrnaBneHue U BBE/ICHUE;

3. OCHOBHOM TEKCT U pacdeT KOHTPOJBHOI;

4. 3akIr0uMTeNbHas YacTh paboOThI;

5. IlepeueHb HCIIOJIB30BAaHHOM JTUTEPATYPhl U UCTOYHHUKOB;

6. JlononHeHus ¥ NpUI0KEHHUS.

Ecnu B paboTe ecTh NIpUIIOKEHUS, O HUX HAJI0 YIIOMUHATh B OTJIaBJICHUU.

Ccpbuiku HyMepyroTcsi apaOckuMu 1udpamMu, IpyU 3TOM YUUTHIBAIOT CTPYKTYPY pabOThI

(paznensl ¥ moApa3iessl).

4. Pexomenoayuu no 6b1n0JIHEHUIO 3A0AHUA

Ykazanue k pewenuro 3a0auu Nol
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[Tpumep. Paccuntarh TOK U BBIOpaTh ABTOMATUYECKHIA BBIKIIIOYATENb JUIS 3aLIUTHI OT
NEPErpy3KH U TOKOB KOPOTKOT'O 3aMbIKaHMsI. DJIEKTPOIIPUEMHHUKOM SIBJIAETCS aCUHXPOHHBIN

I _7s

_ — 0,
JBUTATEb MOIIHOCTEIO 11 KBT, COS @, = 0’87; My = 87,5 /0; I

Pemenue. OnpenensieM IIUTENbHBIN pacueTHBIN TOK
. P 11
l, =i, = = =22A
J3Ucosg-n 1,73-0,38-0,87-0,875
BribepeM HOMUHAJIBHBIN TOK PACLEIHUTENS U3 YCIOBHS:

L, 21,222A

H

ABTOMATHYECKHIA BBIKIIFOUATEb cepur BA 51-25¢ "Ha , TP .
VcraHaBIMBaeM HEBO3MOXKHOCTh CpabaThIBAHHS ABTOMATHYECKOTO BBIKITIOYATEISI TPH

yCKe:
Ly 21,251,
Ha SHCKTpOMaFHI/ITIHOM pacuenurense TOK TporaHus ycraHosiieH Ha 10IH.p, 3HauuT
lpp =250 A
MaxkcuManbHbII KpaTKOBPEMEHHBIH TOK
|y =1, =22-75=165 A
lpp 2125 1,5, =1,25-165=2063 A 250 A > 2063 A

5. IThan-2paghux evinonnenus 3a0anus

Pabota Hag pacueTHO-rpaduueckoil pabOTOW MOXKET OBITh MpeAcTaBI€HA B BHJE

BBITIOJIHCHHA CICAYIOIIUX ITAIIOB:

Ne
HaumeHnoBanue stana Cpoku BBINOJTHEHUS
n/n
Ha nepsom
1. [Tonyuenus 3ananus
IPAKTUYECKOM 3aHSATUU
Ha nepsom
2. IlepBuyHas KOHCYIbTALMS C IPENOJABATEIIEM
IIPAKTUYECKOM 3aHATUU
3. Pabota ¢ nHPOPMALIMOHHBIMU UCTOUHUKAMHU B Tteuennnu cemectpa
4. Hanucanue koHTposbHON pabOTHI B teuenun cemectpa
5. [IpenocraBiieHre KOHTPOJIBHON pabOTHI Ha Kadeapy B Tteuenunu cemectpa
Ha nocnennem
6. 3amTa KOHTPOJIHHON pabOTHI
MPaKTUYECKOM 3aHATUU

6. Kpumepuu ouenueanus pabomaol
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B mensx TmOBBIIIEHWS KayecTBa BBIMOJHSEMBIX —pacueTHO-rpaduueckux pador
MPENno/iaBaTelib PyKOBOJCTBYETCS CIACAYIOIIMMHU KPUTEPUSIMHU OIICHUBAHUS MUCHMEHHBIX pPadboT
CTYZCHTOB.

Ouenka «zaumeno (Omanyno)» 6blCMAGAACMCA, eCaU CHYOCHM.:

— TMPEJCTaBHII PacUeTHO-TpaUUIECKyr0 pabOTy B YCTAHOBICHHBIA CPOK U OhOpMHI €€ B
CTPOTOM COOTBETCTBHH C U3JI0KEHHBIMH TPEOOBAHUSIMU;

— HCIOJIb30BAT PCKOMEHIOBAaHHYIO W JIOMOJHUTEIBHYIO YU4COHYIO U CTPaHOBEIYCCKYIO
JUTEPATYPY;

— TIpH BBINIOJHEHUW YIPAKHEHUH TIOKa3al BBICOKUH ypPOBCHb 3HAHUS JICKCHKO-
rpaMMaTHYECKOTO U CTPAHOBEIICCKOT0 MaTepraa Mo 3aJJaHHOW TeMaTHUKE, TIPOSBUI TBOPUYECKUIN
MOJXOJ TPU OTBETE Ha BOIPOCHI, YMEHHE TIIyOOKO aHAIM3MPOBATh MPOOJIEMY U JIeNaTh
0000111a0II1€ BEIBOIBI;

— BBITIOJTHII PabOTy TPAMOTHO C TOYKH 3PSHHSI IIOCTABJICHHON 3a1a4u, T.€. 0€3 OMMUOOK U
HEJ0YCTOB WM JIOMYCTHII He 00Jiee OJTHOTO HEeI0ueTa.

Ouenka «3aumeno (Xopouio)» 8bICIAGIACHICA, €C/IU CHYOCHM

— MPEJICTaBHII pacueTHO-TpapUuecKyt0 paboTy B YCTaHOBIEHHBIN CPOK U 0(OPMUII €€ B
COOTBETCTBUH C U3JI0KECHHBIMU TpC6OBaHI/I$IMI/I;

— HCIIOJTb30BaJl PEKOMEH/IOBAHHYIO U JIOTIOJTHHUTENBHYIO JTUTEPATYPY;

— TMpU BBHINOJIHEHUU YNPAKHEHUH TOKa3an XOpOILIUH YpOBEHb 3HaHUS JIEKCUKO-
rpaMMaTHYEeCKOTO W CTPAHOBEIYECKOTO MaTepHalia Mo 3aJaHHOW TeMaTHKe, MpPaKTHYeCKU
NPaBUWIBHO CHOPMYIHMPOBAT OTBETHI Ha IOCTABIEHHBIE BOIPOCHI, MPEACTAaBWI O0IIee 3HAHHE
uH(popMaluu 1o npoodyeme;

— BBINOJHWI padOTy MOJHOCTBIO, HO JIONMYCTUJ B HeW: a) He Oosee oJHON Herpyooi
OIIMOKU ¥ OJJHOTO Hefo4eTa 0) Uiu He 0oJiee IBYX HEJIOUETOB.

OlleHKa «3aumeHo (Y0081emeopumesibHo)» 8bICHIAGIACHCA, eC/IU CHLYOCHH:

— TpencTaBmsl paObOTy B YCTAHOBJICHHBIA CPOK, NMPH OQOPMIIEHHH PaOOTHI JAOMYCTHII
HE3HAYUTENIbHbIE OTKJIOHEHHS OT U3JI0’KEHHBIX TPeOOBaHUI;

— MOKa3aJ JOCTAaTOYHbIE 3HAHUS 110 OCHOBHBIM T€MaM KOHTPOJIBHON paboThI;

— HMCTOJIb30BaJl PEKOMEH IOBAHHYIO JINTEPATYPY;

— BBITOJIHWI HE MEHEe MOJIOBUHBI pabOoThI WIIM JIOMYCTUII B HE a) He Ooliee ABYX TPyOBIX
omnooK, 6) uiu He 6oJee o JHOM rpy0oii OIMOKK M OJJHOTO HEZI0YETa, B) MIIH He OoJjiee IByX-TpexX
HErpyObIX OIMOOK, T') WM OJHON Herpy0oil OIIMOKM U TpeX HEI0YETOB, 1) WIH IPU OTCYTCTBUU

ommOO0K, HO TIPU HATTUYIUH 4-5 HETOUYETOB.
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Ouenka «nezaumeno (1eyoos1emeopumesivbio)y) 6blCmagiaemc:

— KOTJia YHMCJI0 OMMOOK M HEIO0YETOB MPEBOCXOJUT HOPMY, IPU KOTOPOH MOXKET OBITh
BBICTABJICHA OLIEHKA «3auT€HO (yIOBJIETBOPUTEIBHO)» WM €CJIM NPABUIBHO BHIIIOJHEHO MEHEe
HIOJIOBUHBI PabOTHI;

— €CJIM CTYAEHT HE NPUCTYNaJ K BBIIOJIHEHUIO pabOThl MM MPABUIBHO BBIIOIHHWI HE

6osiee 10 mpo1eHTOB BCeX 3aaHui.

7. Ilopaook 3auwgumot padomut

Hanmcannas crygenToM pacueTHo-rpaduyeckast paborta ciaercst Ha Kadeapy B CpOK st
penensupoBanus. CTYICHT 3alMINAeT pacueTHO-TpadUyecKyro paboTy 10 3K3aMeHa (3adeTa)
nepen npernoaasareneM. bes 3amutel PI'P cTyneHT k sk3aMeny (3aueTy) He AOMyCKaeTCs.

PaGora He momyckaercs K 3alllUTe, €CJIM OHA HE HOCHT CaMOCTOSITENILHOTO XapakTepa,
CHHCaHa U3 JINTEPATYPHBIX MCTOUYHUKOB WIIM Y JIPYTUX aBTOPOB, €CIM OCHOBHBIE BOTPOCHI HE
PaCKpBITHI, U3JIOKEHBI CXEMAaTUYHO, (PparMeHTapHO, B TEKCTE COJEPIKATCS OIIMOKH, HAYIHBIH
anmapat oOpMIIEH HENPABUILHO, TEKCT HAITUCAH HEOPEKHO.

B xome 3ammThl KOHTpOJBHOW pabOTHI 33Jaya CTyJIEHTa — II0Ka3aTh YIIIYOJIEHHOE
MOHMMaHHE BOTIPOCOB KOHKPETHOM TEMBI, XOpOIIIee BIaICHHE MaTePHaJIOM IO TEME.

3amuTa pacueTHO-rpaduyecKoil paboThl MOXKET MPOXOJIUTh B Pa3IMYHBIX (opMax IO
YCMOTPEHHIO MPEToAaBaTes:

— B (opMe UHAMBHUIYyalbHON Oecelpl CTylEHTa C PYKOBOJAUTENIEM I10 OCHOBHBIM
MOJIOKEHUSAM pabOThI;

— B (popMe MHIMBUAYATILHOW 3alMTHI B TPUCYTCTBUH BCEH TPYIIIBI CTY/ICHTOB;

— B (opMe TpynmnoBOil 3alIUThl — OJHOBPEMEHHOM 3alUThl KOHTPOJIBbHOM paboTHl MO
OJIHOMY HampaBJeHUIO. B 3TOM ciyyae KakAblil CIETUT 32 XOAOM pacCyKICHHUH TOBapHUIIEH,
JIOTIOJTHSIET, YTOYHSIET X, YTO, HECOMHEHHO, YCUIIMBAET PA0OTY MBICIH U CTIOCOOCTBYET Pa3BUTHIO
YKOHOMHYECKOTO MBIIIICHHS.

JIrobast popma 3amUTHl KOHTPOJBHOW pabOTHl YYUT OTCTaMBATh CBOI TOYKY 3PEHHS,

Y6CIlI/ITCJ'H:HO APpTryYMCHTUPOBATH €€, YTO CHOCO6CTByeT nepepacTaHuro 3HAHUH B y6e)KIlCHI/I}I.
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Crnucok Iureparypbl

8.1 IlepeyeHb OCHOBHOW M JIOTIOJHUTEILHOM JIMTEPATyphl, HECOOXOAUMOU ISl OCBOCHHS
JUCHUTITUHBI

1. I'yxxoB H. I1. , OnbxoBckuit B. 4. , [1aBmtouenko [. A. CucTteMbl 31eKTPOCHAOKEHUS:
yueOnuk/ ['yxoB H. I1. , OnbxoBckuii B. fI. , [TaBmrouenko JI. A. HoBocubupck: HI'TVY, 2015.—
262 c. Pexxum noctyna: http://biblioclub.ru/index.php?page=book_view_red&book id=438343
2. CoxkoinoBa, E.M. DiexkTpudeckoe 1 3JIeKTPOMEXaHUIECKOEe 000pyI0BaHHE.
OO01enpoOMBIIIITICHHBIE MEXaHU3MBI U ObITOBas TexHuKa : yaeOHuk/E,M. Cokomnosa. - 9-e u3.,
ucnp.-M.: Axkanemus, 2014. - 224 c.

3. CmupHOB, 10. A. ®usnyeckre 0CHOBBI AJICKTPOTEXHUKH : yueO, mocooue / FO.A. CMupHOB,
C,B. Coxomnos, E.B. Tutos. - 2-¢ uza., ucnp. - CIIO. : JIansp, 2013. - 560 c. - (YueOHUKH 1715 BY-
30B. CrienmanpHas muteparypa). - bubnmorp,: c. 558-559. - ISBN 978-5-8114-1369-0
4.AxumoBa, H. A. MoHTa)X, TeXHUYECKast SKCILUTyaTallds U PEMOHT JIEKTPUUECKOTO U
3JICKTPOMEXaHUUECKOro 00opynoBanus : yuconuk / H.A. Akumona, H.®. Korenenen, H.W.
CenTropuxuH ; noa pen. H.®. Korenenna. - 10—e uzn., ucnp. - M. : Akagemus, 2013. - 304 c. -
[Mpuon.: c. 284-295. - bubauorp.. c. 296.

8.2.IlepeueHb  y4eOHO-METOJUYECKOTO  OOECIEYCHUS  CaMOCTOATEIBHOW  pabOTHI
00y4aroImuXxcst MO JUCIUTUINHE
1. MeTOZII/ILIGCKI/Ie PEKOMCHAAIWH AJIA IOATOTOBKU K NPAKTUYCCKUM 3aHATUAM.
2. Meronnveckne peKOMEHIAIMH IO OPTaHU3aIlUN CAMOCTOSTEIBHOM pabOThI CTYICHTOB.
3. Meroanueckue peKOMEH1alluu 10 BBIIOJIHEHUIO KOHTPOJIbHOM pabOTHI.
4. MetoauyecKkre peKOMEH/IAIUH 110 BBITIOJIHEHHUIO JIA00OPATOPHBIX PadOT.

8.3.IlepeueHn pecypcoB HH(GOPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHOMN ceTi MHTepHeT,
HEOOXOIMMBIX ISl OCBOCHHS TUCIIUTIITHHBI
1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas 6ubinoTeka oHmaiH"
2. http://www.iprbookshop.ru/ - Dnexkrponno- 6ubnuoreunas cucrema IPRbooks
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MUHUCTEPCTBO HAVKHU U BBICIIIETO OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE BBICHIEI'O
OBPA3OBAHUA
«CEBEPO-KABKA3CKUI ®EJEPAJIbHbIN YHUBEPCUTET»

[Tsaturopckuit uHCTUTYT (prmmnan) CKOY

MeToauueckue YKazaHnus
10 OpPTaHW3allHy U TIPOBEACHHUIO CaMOCTOATENHFHON PaboThl 00ydaromuxcs
no gucuunnuie «QJIEKTPOCHABXEHUE
JUIsl CTYIGHTOB HampaieHust ToAroToBkH 13.03.02 DnekTposHepreTuka u 3JeKTPOTEXHUKA
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Copepxanmne

BBenenue

OO01mast XapakTepUCTHKA CAMOCTOSTEIBHOM pabOTH 00yUaroImerocs Mpy H3yICHUN TUCITHTUTHHBL
«JIEKTPOCHABXEHUE»

[Inan-rpaduk BIOIHEHHS CAMOCTOSATEILHOM PaOOTHI

KoHTposIbHBIE TOUYKH ¥ BU/IBI OTYETHOCTH 110 HUM

Mertoauueckre peKOMEHJaluK 0 U3Y4YEHHIO TEOPETUIECKOTO

Mmarepuana

CHHcoK peKOMEHAYEMOH JINTEPATYPBI.
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BBenenue

CamocrosarensHas  pabota —  IDIaHUpyemas  ydeOHas, y4eOHO-HCCIeNOBaTeNbCKasg, HAyJHO-
HCCIIeIOBATEeNbCKask paboTa CTYICHTOB, BBIIOIHACMAs BO BHEAYAUTOPHOE (AyIUTOPHOE) BpeMs IO 3aJaHHI0 U IPH
METOJIMYECKOM DPYKOBOJICTBE IIpernojaBarelisi, HO 0e3 ero HeNOCPEACTBEHHOro ydacTusi (IpH YacTHYHOM
HETOCPEJICTBEHHOM YYaCTHH TIPEToIaBaTelisi, OCTaBIISIOIIEM BEAYIIYIO pOJb 332 paboTOW CTYJEHTOB).

CamocrosTenbHast pabota cTyieHToB B BY3e siBisieTcst BayKHBIM BHJIOM YU€OHOM U HAYYHOH JEATeIbHOCTH
CTyJEHTA.

Benymas nens opranmsaunu u ocymectiaeHns CPC nomkHa coBHaiaTh ¢ IENbI0 00yYeHHs CTYICHTa —
MOJTOTOBKO# OakanaBpa ¢ BeICIIUM oOpa3zoBanueM. [Ipu opranmzanuu CPC BaXHBIM M HEOOXOAMMBIM YCIOBHEM
CTaHOBATCS GOPMUPOBAHUE YMEHHS CAMOCTOSTENIHLHON paOOTHI A MPUOOPETeHHS 3HAHUH, HABBIKOB M BO3MOYKHOCTH
OpraHu3alyy yu9eOHOH ¥ HaAyYHOU eITeIbHOCTH.

Lenpto camocToATENbHON pPabOThl CTYIEHTOB SBISETCS OBNaJACHHE (YHIAMEHTAIBHBIMH 3HAHUSMH,
HpO(beCCI/IOHaHI)HbIMI/I YMEHUAMU u HaBbIKAMH JACATCIbHOCTU mo HpO(bI/IJHO, OIIBITOM TBOp’-IeCKOfI,
HCCIIeIOBATeNIbCKOM  gesTenpHOCcTH.  CaMocTosiTenbHas — paboTa  CTYAEHTOB — CIIOCOOCTBYET — Pa3BHUTHIO
CaMOCTOSATENILHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH, TBOPYECKOTO TOIX0/1a K PELICHHIO IPodJieM y4eOHOTro

¥ TPO(ECCHOHATBEHOTO YPOBHSI.

68



Oomas XapaKkTepucTuKa CaMOCTOATEIbLHOM paﬁonﬂ oﬁyqalou[erocﬂ NPpH U3YYCHUH TUCHUIITIUHBI

«3J1eKTPOCHADKEeHH e

CamocrosarensHass  paboTa -  IDIaHHpyemas — y4deOHas, y4eOHO-HCCIIeOBaTEeNbCKas, HAYYHO-
uccieI0BaTeNbcKas padoTa CTY/ICHTOB, BHINOJHIEMas BO BHEAyIUTOPHOE (ayIUTOPHOE) BpEMsl MO 3aJIaHUI0 U TPH
METOJIMYECKOM DPYKOBOJICTBE IIpernojaBarelisi, HO 0e3 ero HEeNOCPEACTBEHHOro ydacTusi (IpH YacTHYHOM
HEMOCPEJICTBEHHOM YYaCTHH IIPEToaBaTelisi, OCTaBIISIOIIEM BEAYIIYIO pOJb 32 paboTON CTYJEHTOB).

CamocrostenbHast pabota cTyneHToB B BY3e siBisiercst BayKHBIM BHJIOM YUE€OHOM U HAYYHOH JEATeIbHOCTH
cryzneHTa. CaMoCTosITeNnbHast paboTa CTYI€HTOB UTPAET 3HAYUTEIBHYIO POJIb B PEUTHHIOBON TEXHOIOTUH O0YIEHHUS.
B cBs3u ¢ atiM, oOyuenne B BY3e Brirogaer B cest 1Be, IPAKTHUECKH OJMHAKOBBIC IO 00BEMY U B3aUMOBIIISTHHIO
yacTH — TIporecca oOydeHHs u mporecca camooOydenus. I[lostomy CPC pomkHa crate 3¢ ¢dexkTuBHOH H
IeJICHApaBJICHHON paboTO! CTyaeHTa.

K coBpemeHHOMY cHenuanicTy OOIIECTBO IMPEABSIBISET JOCTATOYHO HIMPOKUH MepedyeHb TpeOOBaHUIA,
Cp€ar KOTOPBIX HEMAJIOBAKHOC 3HAUYCHUC UMECT HAJIMYUC Y BBIITYCKHUKOB OIPCACIICHHBIX CHOCO6HOCTeﬁ U YMCHU
CaMOCTOATCIIBHO I[O6LIBaTI) 3HaHUA W3 pa3IMYHbIX UCTOYHUKOB, CUCTEMATHUIHUPOBATH IMOJTYYCHHYIO I/IH(l)OpMaHI/IIO,
JlaBaTh OLEHKY KOHKPETHOM (prHAHCOBO# cutyaruu. @opMupoBaHHe TAKOTO YMEHUS IPOUCXOJHUT B TEUECHHE BCETO
neprosia oOydeHUs Yepe3 yJacTHE CTYJCHTOB B NMPAKTHUCCKHUX 3aHITHSX, BHINIOIHEHWE KOHTPOJBHBIX 3aJaHUN M
TECTOB, HAIMCaHWE KypPCOBBIX W BBIITYCKHBIX KBaIM(UKAIHOHHBIX padoT. Ilpm 3TOoM camocrosrenbHas paboTa
CTYZICHTOB UTPAET PELIAIOIIYIO POJIb B XOZ€ BCETO YIE€OHOT0 MpoIiecca.

Benymast nens opraamsanuu u ocymectsieHuss CPC nomkHa coBmagaTh ¢ eibio 00ydeHUs CTyJeHTa —
MOATOTOBKOW creuuanucra M OakamaBpa ¢ BbicluMM oOpa3zoBanueM. [lpu opranusaumu CPC BaxHBIM U
HEOOXO/IMMBIM YCIIOBUEM CTAHOBSTCS (HOPMUPOBAHUE YMEHHUS CAMOCTOSITEIBHON Pa0OOTHI 1JIsl TPHOOPETEHHS 3HAHNU,
HaBBIKOB 1 BO3MOYXHOCTHU OpraHu3anun yqe6H0171 u Haquoﬁ JACATCIBbHOCTH.

@opmBI caMOCTOSTENEHOH pabOTHl CTYJEHTOB pa3HOOOpa3Hbl. B cooTBercTBHM ¢ pabouell mporpamMmoin
JVCIUIIIMHBI TIPEyCMOTPEHBI CIIEAYIONINE BHJIbI CAMOCTOSITEIbHON pabOThI CTyIeHTa!

- CaMOCTOSATENIbHOE U3yUECHHUE JTUTEPATypPHl;

- CaMOCTOATCJIbHOC PCHICHUEC 3a1a4.

Llenv camocmoamensnozo usyyenus a1umepamypsbl — CaMOCTOSATENLHOE OBJIAJCHUE 3HAHUSIMH, ONBITOM
HCCIIEN0BATENbCKOMN A TENbHOCTH.

3aoauamu caMOCTOSATEIIFHOTO H3YUICHHUS JINTEPATYPhI ABISIOTCS:

. YIIyOJICHHE U pacIiUpEeHUE TCOPSTUICCKUX 3HAHUM;

. (hopMupoBaHHE YMEHUI UCIIOJIB30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTAIIHIO U
CHCNHANBHYIO TUTEPATYPY;

. pa3BUTHE NO3HABATEIBHBIX CIOCOOHOCTEH U aKTHBHOCTHU CTY/ICHTOB.

Lenv camocmosmenvnozo pewienus 3a0ay - oBiajeHue NpodhecCHOHATbHBIMA YMEHHSIMH U HaBBIKAMH
JIEATEBHOCTH 10 TPOGUITIO OyayIIeH eI TeIbHOCTH.

3adauamu caMoOCTOATEILHOTO pemICHuA 3aj1a4 ABJIAIOTCA:

° CUCTEMATU3allUAd U 3aKPCIJICHUE MOJYUYCHHBIX TCOPETUUCCKUX 3HAHHHN U MPAKTUYCCKUX yMCHI/Iﬁ
CTYACHTOB;
° (1)0pMI/IpOBaHI/I€ CaMOCTOATCIIBHOCTHU MBIIIJICHU A, crocoOHoCTEH K CaMOpa3BUTHUIO,

CaMOCOBCPIICHCTBOBAHUIO U CaMOpeCain3alium,
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. pa3BHUTHE UCCICOBATEILCKUX YMEHUH.

Llenvro camocmoamenvrozo 6blnOAHEHUA KOHMPONbHOU padomel IO AUCIUILINHE SBISETCS OBJIAICHUE
(hyHIaMEeHTAIFHBIMU 3HAHUAMH, IPO(HeCCHOHATHLHBIMI YMEHUSIMH W HABBIKAMH JICATEIIEHOCTH N0 IPO(UITIO, OIIBITOM
TBOPUYECKOH, UCCIIEN0BATENBCKON AESATENBHOCTH.

3adauamu naHHOTO BUJIA CAMOCTOSTEILHON PabOTHI CTY/ICHTA SIBIISIOTCSL:

. cUcTeMaTH3alus U 3aKpeIUIeHUe MOJYYEHHBIX TEOPETUYECKUX 3HAHUM M MPAaKTUUYECKUX yYMEHHH
CTYZICHTOB;

. yriTyOJieHHe U pacIlMpeHne TEOPETHYECKUX 3HaHUH;

. (hopMHpOBaHNE YMEHUH HCIOIB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO JOKYMEHTAIUIO U

CHENHANBHYIO JTUTEPATYPY;

. pa3BUTHE TO3HABATEIFHBIX CIIOCOOHOCTEH W aKTHBHOCTH CTYACHTOB: TBOPYECKOW WHHUIIMATHBEI,
CaMOCTOSITEIFHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

. (opMHpOBaHHME  CaMOCTOSATENBHOCTH  MBILIUICHUS,  CHOCOOHOCTEH K  CaMOpPa3BHUTHIO,
CaMOCOBEpPILIEHCTBOBAHMIO U CAMOpeaIn3alliig;

. pa3BUTHE UCCIIEN0BATEIbCKIX YMEHUH;

. HCTIONB30BaHUE MaTepuaia, COOPaHHOTO W IOJIYYCHHOTO B XOJE€ CAMOCTOSTCIBHBIX 3aHATHN Ha

CCeMHHapax, Ha MPAKTUYCCKUX U Ha60paT0pHBIX 3aHATUAX, IPHU HAITMCAHUU KOHTpOJ'ILHOfI pa6OTLI.
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B pesynmeTare oCBOCHUS AMCHUIUIMHBI (DOPMUPYIOTCS CISAYIOMNIN MEPEeUeHb INIAHUPYEMBIX PE3yJIbTaTOB
o0y4eHHs 10 [AWUCIUIUINHE, COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHS 00pa30BaTeNbHON

MPOTPaMMBI.

[TnaHnpyeMble pe3ysbTaThl
OOy4YeHUsI IO TUCLIUIUIMHE
Kox, hopmynmpoBKka KOMIETEHITIH Kox, popmynmupoBka nHIHKaTOpa (Momymio0), XapaKTepu3yIoIne
9TaIbl POPMUPOBAHUS
KOMITCTEHIIMH, HHIMKAaTOPOB

3HaeT: OCHOBLI CHCTEM
AJIEKTPOCHA0KEHUS TOPOJIOB,
MPOMBIINUICHHBIX, IPSANPUATHH U
TPAHCIOPTHBIX CHCTEM; CXCMBI U
OCHOBHOE 3JICKTPOTEXHUIECKOE H
KOMMYTaIlHOHHOE 000pyI0BaHHE
MOICTAHIINH CHCTEM

UJI-1nc1 Boimonssier cGop u IIEKTPOCHAOKCHHS.

aHAJIN3 JTaHHBIX UL ‘YMeeT: paccUUTHIBATH M BEIOUPATH
IIK-1 Croco6eH y4acTBOBaTh B IIPOCKTUPOBAHNSA CHCTEM 3JIEMEHTBI, 8 TAKXKE OIPEIENIATh
MPOEKTUPOBAHUU CUCTEM 3IIEKTPOCHAOKEHUS ONTHMAJIbHBIE PEXUMBI PAOOTHI
3HeKTpOCHa6)KeHI/I$I. HI['ZHK-l BLI6I/IpaeT TUMIOBBIE CHUCTEM 3J'IeKTpOCH36)KeHI/I§I

IIPOEKTHBIE PELIEHUS CUCTEM NPOMBINUICHHBIX TPEANPHUATHHI,

ANIEKTPOCHAOKEHUS TropoJIOB U TPAHCHOPTHBIX CUCTEM

KaK B IpOIlecce UX pa3pabOTKu U
CO3/IaHHs, TaK B MPOIECCE UX
IKCILTyaTaIHH.

Brnaneer: MeToiMKamMu pacueToB
MapamMeTpoB U PEIKHUMOB PabOTHI
AIIEKTPOOOOPYIOBAHUS CHCTEM
AIIEKTPOCHA0KEHHUS 00BEKTA.
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ILian-rpa¢uk BHINOJHEHHSI CAMOCTONTEILHOI padoThI

O0BeEM 4acoB, B TOM YHCIIE

Konsr
Cpencrsa n Konrtakrras
peann3yeMbIxX Bun nesarensrHoct
. TEXHOJIOTHH pabora c
KOMIICTEHITHA, CTYAEHTOB CPC Bcero
OLIEHKH TIpero1aBaTes
HHAUKaTOpa(oB) on
5 cemectp
CaMOCTOSITENbHOE CoBeceIoBaHI
W3ydeHHe JUTEPaTyPHI IO eﬂ 54,42 6,38 60,8
TemaMm Nel-8
CobecemoBanu
IK-1 TToaroroBka K JIEKLIUSAM . 3,24 0,36 3,6
WUI-1 g IToaroToBka K CobecemoBaHu 6,48 0,72 72
N-21x-1 MPAKTUYECKUM 3aHATHAM €
Tloaroroska x CobecenoBanu 4.86 0,54 5.4
71a00pATOPHBIM 3aHATHIM e
HOHFOTOBKaVK CobecenoBanu 12 1 13
KOHTPOJILHOH padoTe e
Hroro: 81 9 90
5 cemecTp
CaMoCTOsATENBHOE CoGece10Ba
H3y4YeHHEe JUTEPaTypsl IO e)l 157,2 17,8 175
TemaM Nel-8
CobecenoBann
[K-1 IToaroroBka K JIEKIUAM . 0,54 0,06 0,6
NIO-1 k1 IToaroroBka k CobecenoBann 1,08 0,12 12
N-2mk-1 MIPaKTUYECKUM 3aHITHIM e
ITonroroBska k CobecenoBann 1,08 0,12 12
J1a00paTOPHBIM 3aHATHAM e
HOZ[FOTOBKaVK CobecenoBann 12 1 13
KOHTPOJIBHOIH pabote e
Hroro: 171,9 19,1 191
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KOHTpOJ’Ibele TOYKH U BUIbI OTYECTHOCTH 110 HUM

Ne Bun nesTensHOCTH CTYICHTOB Cpoku KomnuaectBoba
/1t BBITTOJTHEH IS JUIOB
3 cemecTp
1. [IpakTrgeckoe 3amsTre Ne 1 6 Hemens 25
2. [IpaxTrdeckoe 3amsTue Ne 5 10 megens 15
3. [IpakTraeckoe 3amsTre Ne 8 20 Henens 15
Hroro 55

MaxkcuManabHO BO3MOXKHBIA 0ajll 3a BECh TEKYLIMH KOHTPOJIh MaKCHMalbHO BO3MOXHBEIM 0allr 3a Bech
TEKYIINH KOHTPOJb YCTaHABIMBAETCA PaBHBIM 55. TekyIiee KOHTPOIBHOE MEPONIPHUATHE CUNTACTCS CAAHHBIM, €CIIH
CTYIEHT MONydms 3a Hero He MeHee 60% OT yCTaHOBJIEHHOTO Ui 3TOTO KOHTPOJIS MaKCHMalbHOTO Oasia.
PeiituHroBeIid Oayt, BBICTABISICMBIH CTYNEHTY 3a TEKyIlee KOHTPOJIBHOE MEPONPHATHE, CAAHHOE CTYAEHTOM B

YCTaHOBJICHHBIE TPAhMKOM KOHTPOJIEHBIX MEPONPHUITHI CPOKH, OIPENENIAETCS CIECTYIOINM 00pa3oM:

YpoBeHb BBITIOJIHEHUSI KOHTPOJIBHOTO PefiTunroBeiii 6amt (B % OT MaKCHUMaJIBHOTO
3a/IaHus Oasia 3a KOHTPOJIHOE 3aJJaHUE)
OTIuYHbIN 100
Xopommii 80
Y 10BIIETBOPUTETHHBIN 60
HeynoBieTBopuTeIbHBIN 0
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MeTtoauveckue PEKOMECHAAIUHU MO0 UYUCHUIO TEOPETUYECCKOI0 MaTepHuaJjia

CamocrosTensHass pa0oTa CTyA€HTa HAuMHAETCA C BHUMATEIBHOTO O3HAKOMICHHS C COJCp)KaHHEM
y4e0HOTO Kypca.

W3y4yeHnne kaxao0d TeMbI cileqyeT Ha4YMHATh C BHUMATEIbHOTO O3HAKOMJIEHHs ¢ HabopoM BompocoB. OHU
OPHEHTHPYIOT CTYJCHTa, IOKa3bIBAlOT, YTO OH JOJDKEH 3HAaTh IO JaHHOW Teme. Bompockl TeMbl Kak Obl
HaKJIa/IbIBAIOTCSl HA COOTBETCTBYIONLYIO IIaBy N30paHHOTO yueOHHUKa MM y4eOHOro mocodusi. B urore 10mKHO OBITH
SICHBIM, KaKHe BOIPOCHI TEMBI y4eOHOTO Kypca M ¢ KaKOW TTyOMHON pacKphITHl B KOHKPETHOM Y4eOHOM Marepualle,
a Kakne BooOIIe omynieHsl. TpedyeTcsi TBOPUECKOe OTHOLIEHUE U K CAMOMY COJICP)KAHHUIO JUCIUIIIHHBI.

Bompocsl, coctaBusfonmme ee coaepXKaHHe, 00IagaroT pa3HOH CTENEHbI0 BaXKHOCTH. ECTb BOMpOCHI,
BBITIOJTHAIOIINE (DYHKIIUIO JOTHIECKON CBA3KH COAEPKAHUS TEMbI U BCETO Kypca, IMEIOTCSI BOIPOCHI OITMCATEIBHOTO
WU Pa3bsICHUTEIFHOTO XapaKkTepa, a TakKe HCTOPUYECKOT0 SKCKypca B 00J1acTh M3ydaeMO ANCIUIUIMHEL Bee 3ti
BOIIPOCHI HE COCTABIISIOT CYTH MOHATUHHOT0, KOHIIENTYalbHOTO COIEp KaHuUsI TEMbI, HO HEOOXOUMBI AJIS IIeJIOCTHOTO
BOCTIPHSITHS H3y4aeMbIX IPOOIeM.

N3yyaemast JuCLMILIMHA UMEET CBOM KaTErOpUalbHO-IIOHATUIHBIN annapaT. HayuHble MOHATHS — 3TO Ta
0a3a, Ha KOTOpOU CTPOUTCS Kakaash Hayka. [IoHsTHS — y37I0BbIe, ONOPHBIE MYHKTHI KAK HAYYHOTO, TaK U y4eOHOTO
TIO3HAHMUS, JIOTHYECKUE CTYICHH JIBIDKCHHS B y4eOe OT IIPOCTOTO K CIOKHOMY, OT SIBJIEHHS K CYITHOCTH. be3 sicHoro
MOHMMAaHMS NOHATUI ydeba KpaiiHe 3aTpyqHsAeTCs, a CoAep KaHHe MPHOOPETCHHBIX 3HAHUH CTAHOBHUTCS TYCKIIBIM,
pacIIbIBYaThIM.

CryneHT [OKEH IOHMMAaTh, YTO CAaMOCTOSTENBHOE OBJAJCHHE 3HAHUSAMHU SBISAETCS TJIaBHBIM,
ompejensomuM. Bplcimag mKkoma co3maeT uii  3TOr0  HEOOXOAUMBIE YCIOBHSA, IOMOraeT Oyaymiemy
BBICOKOKBAJIM(UIIMPOBAHHOMY CIEIIMAIHNCTY OBJIAIETh TEXHOIOTHEH CaMOCTOSATEIEHOTO IPOU3BOICTBA 3HAHUM.

B camocrosiTensHOII paboTe CTyAeHTaM MNPHUXOTUTCS HCIONB30BaTh JUTEPATypy Pa3IHYHBIX BHUJIOB:
MIEpBOMCTOYHHUKH, MOHOTpaduu, HaydyHble COOPHUKH, XPECTOMATHH, YUCOHUKH, yaeOHbIE 1TOCOONS, )KypHAJIBI U Jp.
Wzyuenne kypca npearnonaraeT 3HaKOMCTBO CTYAEHTOB ¢ OOJbIIMM 00beMOM HayYHOH 1 y4eOHOU JINTEpaTypHl, YTO,
B CBOIO O4€pE/Ib, IIOPOXKAAET HEOOXOMMOCTh BEIPAOOTKH y HUX PAIIMOHAIBHO-KPUTHYECKOTO MOAX0/a K U3y4aeMbIM
UCTOYHUKAM.

YroObl HE «yTOHYTH» B OTPOMHOM O0BEME PEKOMEH/IOBaHHBIX €My JUISi M3YYeHHs MCTOYHHMKOB, CTY/EHT,
IIPEKIE BCETO, NOJDKEH HAYYUThCS MPABUIBHO UX 4UTaTh. lIpaBUIbHOE YTEHHE PEKOMEHJIOBAHHBIX MCTOYHHUKOB
MPETIONAaraeT clieloBaHUE HECKOIBKUM HECIIOKHBIM, HO BECbMA ITOJIE3HBIM IIPaBUIIAM.

IIpenBapuTenbHBIIA IPOCMOTP KHUTH BKJIIOUAET O3HAKOMIIEHHE C TUTYJIbHBIM JMCTOM KHUTH, aHHOTAlUEH,
NpEe/NCIOBUEM, OIJIaBieHHEeM. [IpM O3HAaKOMJIEHWH C OIVIaBIEHHMEM HEOOXOIMMO BBIACIHTH Da3Jeibl, TJaBBI,
naparpadsl, IpeCTaBIISIONINE IS BaC HHTEpeC, OETII0 UX TPOCMOTPETh, HAITH MecTa, OTHOCSIIMECS K TeMe (a03allbl,
CTpaHuIIbl, aparpadbl), ¥ TOZHAKOMHUTHCS ¢ HUMH B OOIIMX YepTax.

Hayunble u31aHUS CONPOBOXKIAIOTCS pPa3IMYHBIMM BCIOMOTATENbHBIMH MaTepUallaMd — Hay4YHBIM
amnmapaTroMm, MOTOMY BaXXHO 3HATh, M3 KAKUX OCHOBHBIX 3JIEMEHTOB OH COCTOWT, KAKOBBI €T0 (DyHKIINH.

3HAKOMCTBO C KHUT'OH JydIlle BCETO HAYWHATH C M3yYEHHS aHHOTAIlMH — KPAaTKOW XapaKTepUCTUKN KHUTH,
packpbIBaoLIeH ee coAepikaHue, UACHHYI0, TEMATHUECKYI0 U JKaHPOBYIO HAIPAaBICHHOCTb, CBEICHUS 00 aBTOpE,
Ha3HAueHHE U IpyTHe 0COOEHHOCTH. AHHOTAIUS IIOMOTAaeT COCTABUTH MPEABAPUTEIIFHOE MHEHHE O KHHTE.

I'myGxe NOHATH cozep)KaHWEe KHUTH IO3BOJIIIOT BCTYIHTENBHAS CTaThs, B KOTOPOW JaeTcsi OleHKa
COJIepKaHUsI KHUTH, 3aTparuBaeMoil B Hel NMpoOIeMaTHKu, COAEPKUTCS HHPOpMaNns O KU3HEHHOW M TBOPYECKON

6I/IOFpa(1)I/II/I AaBTOpPA, BBLICKA3bLIBAIOTCA IMOJICMHUYCCKHUC 3aMCUaHUs, pasbsICHANOTCSA OTACIbHBIC IMOJOKCHUA KHUIH,
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JIAIOTCSl KOMMEHTApUU U T.. BOT nmoueMy 3HaKOMCTBO ¢ BCTYNUTENbHON CTaThell MPEICTABISAECTCS OUYEHb BAXKHBIM:
OHO TIOMOTAEeT CTYJCHTY COPHEHTHPOBATHCS B TEKCTE pabOTHI, 00paTHTh BHUMAaHHE Ha €€ HanOoJIee IEHHEIE 1 Ba)KHEIC
paznensl.

Toil xe 1enu coAeUCTBYET 3HAKOMCTBO C OTJIaBJIEHUEM, [IPEMCIOBUEM, ITOCIIECTIOBUEM. Becbma one3HbIMU
9JIEMEHTaMHU Hay4HOI'O alrapara sBJISIOTCS CHOCKH, KOMMEHTapUH, TaOIUIbl, rpadMKH, CIIUCKH JUTepaTypbl. OHU
HE TONBKO WJUIIOCTPUPYIOT OTHEIbHbIE IIONOKEHUS KHUTM MM CTaThU, HO U caMH 10 cebe SBISAI0TCA
JIOTIOJTHUTEIBHBIM UCTOYHUKOM MH(GOPMAIIUHU JUTsl YUTATEIIS.

Ecnu uurarens 3amHTEpecoBana Kakas-TO BBICKa3aHHAs aBTOPOM MBIC/Ib, HE Halleamas HoApoOHOro
OCBEUICHUS B JaHHOM HMCTOYHHKE, OH MOXXET OOpaTUThCA K TEKCTy MCTOYHHKA, YIIOMHHAEMOTO B CHOCKE, JINOO K
HCTOYHUKY, KOTOPBIH OH MOKET HAWTU B CIIUCKE JINTEPATYPHI, PEKOMEHIOBAHHON aBTOPOM AJISi CAMOCTOATEIBHOTO
W3Y4CHHUS.

CymecTByeT HECKOIBKO (POpM BEICHUS 3aIuceii:

— 1uiaH (IPOCTOi U pa3BepHYTHIN) — HanbOoiee KpaTkas (popMa 3alKCH TPOYUTAHHOTO, IIPEACTABISIOMIAs
co0oii mepedeHp BOMPOCOB, pACCMAaTPUBAEMbIX B KHUTE€ WM CTaThe. Pa3BepHyThI IUIaH MpecTaBisieT co0oii Oomee
MOAPOOHYI0 3alUCh MPOUYUTAHHOTO, C JAETalu3alueil OTAENbHBIX MOJOXKEHWH M BBIBOJOB, C BBIMHMCKOW IUTAT,
CTaTUCTUYECKHUX TaHHBIX U T.A. Pa3BepHYTHI I1aH — HEOILICHUMBIH IMOMOIIHUK NPH BBICTYIUIEHUH C JOKJIAJ0M Ha
KOHKPETHYIO TEMY Ha CEeMHHape, KOH(EpeHITUH;

— TE3UCHI — KPaTKO CPOPMYIHPOBAHHEIE TIOJ0KESHHUS, OCHOBHEIE ITOJIOKEHISI KHUTH, CTaThi. Kak mpaBuio,
TE3HCHI COCTABIIAIOTCA MOCIE MPEIBAPUTENBLHOIO 3HAKOMCTBA C TEKCTOM UCTOYHHKA, IIPU €TI0 IOBTOPHOM IIPOYTEHHUU.
OHE TOMOTAIOT 3aIIOMHHUTH ¥ CHCTEMAaTH3UPOBATH HH(OPMAITHIO.

CocTaBieHne KOHCIIEKTOB

Bonpiyto posib B yCBOGHMM M IOBTOPEHMM IPONACHHOIO Marepualla MUrpaeT XOpOIIMH KOHCIIEKT,
COJIEPKAIIII OCHOBHBIE HJIEH IPOYNTAHHOTO B Y4eOHHKE U YCIIBIIIAHHOTO B JIEKIIUH. KOHCTIEKT — 3T0, 110 CYyIIeCTRY,
HaOPOCOK, pa3BepHYTHIN IJIaH CBSA3HOTO pacckas3a [0 OCHOBHBIM BOIIPOCAM TEMEI.

B kakoif-To Mepe KOHCIIEKT paccyuTaH (B 3aBHCHMOCTH OT MHIUBUIYAIBHBIX OCOOCHHOCTEH CTy/eHTa) HE
TOJIBKO HA MHTEJUIEKTYaJbHYI0 U SMOLUHOHAIbHYIO, HO M Ha 3pUTEJIbHYIO aMSITh, IPUYEM TEKCT KOHCIIEKTa HEPEIKO
ACCOIMHPYETCS elle W C TEKCTOM y4eOHWKa WM 3alHChI0 JIeKIHU. [1o3ToMy Jlerde 3aliOMHHAETCS COJCpKaHHE
KOHCIIEKTOB, HAaITUCaHHBIX pa300p4MBO, C TOAYSPKHUBAHUEM HJIH BBIZICJICHUEM Pa3psIKON KIIFOUEBBIX CJIOB U (pa3.

CaMOCTOSTENIFHO N3Yy4YEHHBIE TEMBI NPEJOCTABIIAIOTCS IPEIoaBaTel0 B JOpMe KOHCIEKTa, 110 KOTOPOMY
MPOMCXOIHUT cobeceoBanue. TeopeTndyeckre TeMbl Kypca (OTAeTbHBIE BOIPOCHI), BRBIHOCHMBIE Ha CAMOCTOSATENIFHOE

N3Yy4YCHUE, MPCACTABJICHBI HUXKEC.
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